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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical deflecting device of 
which the structure and control for performing optical deflection in a 
uniaxial or biaxial direction are simple and easy, in which stable operation 
and fast response are assured, the wavelength of incident light is not 
restricted, deterioration in mechanical strength is small, driving voltage is 
low, miniaturization and integration are possible at a low cost, and use 
environment is not restricted, an optical deflecting method, a method for 
manufacturing the optical deflecting device, an optical information 

processor provided with the optical deflecting device, an image forming n 
device, an image projecting and display device and an optical transmitting 
device. 

SOLUTION: A plate-shaped member 2 is arranged in a gap (G) formed vSsj 
between a supporting member 4 on a substrate 3 and a bamboo hat-shaped 
member 5 without being fixed onto the substrate 3 so that the plate- 
shaped member 2 is freely displaceable. Electric potential is given to an 
electrode 6 arranged opposite to the plate-shaped member 2 around the 
supporting member 4 on the substrate 3. A reflecting means 1 on the plate- 
shaped member 2 mounted with a tilt on the supporting member 4 changes 
the reflection direction of the incident light to perform optical deflection. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In an optical deflection method of changing a reflecting direction of incident light in one axis or the biaxial direction, and 
performing an optical deflection, A plate shape component of plate shape formed with a thin film which combines with the surface 
a reflective means to reflect incident light, and constitutes it, Displacement arranges in the state of freedom in a void formed 
between bamboo hat-shaped bamboo hat shape members a fulcrum member top on the above-mentioned substrate without 
fixing on a substrate, An optical deflection method giving potential to an electrode which countered the circumference of the 
above-mentioned fulcrum member on the above-mentioned substrate with the above-mentioned plate shape component, and has 
been arranged, changing a reflecting direction of incident light by the above-mentioned reflective means on the above-mentioned 
plate shape component inclined and laid on the above-mentioned fulcrum member, and performing an optical deflection. 
[Claim 2] 

An optical deflection method giving potential which is different in two or more electrodes of each which an electrode countered 
the circumference of a fulcrum member on a substrate with a plate shape component, and were arranged in an optical deflection 
method according to claim 1, and performing an optical deflection. 
[Claim 3] 

Potential which is different in an electrode is given in an optical deflection method according to claim 1 or 2, An optical deflection 
method contacting a slant face on a substrate in a plate shape component of plate shape formed with a thin film which combines 
a reflective means with the surface and constitutes it, specifying and changing a reflecting direction of incident light in a position 
which contacts, and performing an optical deflection. 
[Claim 4] 

Optical deflection equipment which changes a reflecting direction of incident light in one axis or the biaxial direction, and 
performs an optical deflection, comprising; 
A reflective means to reflect incident light. 

A plate shape component of plate shape formed with a thin film which combines the above-mentioned reflective means with the 
surface, and constitutes it. 

A substrate laid without fixing the above-mentioned plate shape component. 

An electrode which countered the circumference of a fulcrum member used as a fulcrum at the time of displacement of the 
inclining above-mentioned plate shape component on the above-mentioned substrate, a bamboo hat shape member of bamboo 
hat form which forms a void where displacement is arranged in the state of freedom in the above-mentioned plate shape 
component on the above-mentioned fulcrum member, and the above-mentioned fulcrum member on the above-mentioned 
substrate with a rear face of the above-mentioned plate shape component, and has been arranged. 

[Claim 5] 

Optical deflection equipment monotonous [ of a reflective means ] and formed in the optical deflection equipment according to 
claim 4. 
[Claim 6] 

Optical deflection equipment, wherein a reflective means is formed with an aluminum system metal membrane in the optical 
deflection equipment according to claim 4 or 5. 
[Claim 7] 

Optical deflection equipment, wherein a plate shape component becomes the face shape of a part which touches a fulcrum 
member from a curved shape section of curved shape in the optical deflection equipment according to claim 4, 5, or 6. 
[Claim 8] 

Optical deflection equipment with which a plate shape component is characterized by an outside being a circle configuration in 
the optical deflection equipment according to claim 4, 5, 6, or 7. 
[Claim 9] 

Optical deflection equipment, wherein a plate shape component consists of silicon nitride films in the optical deflection equipment 
according to claim 4, 5, 6, 7, or 8. 
[Claim 10] 

Optical deflection equipment, wherein a reflective means or a plate shape component has a conductive area which has 
conductivity in the optical deflection equipment according to claim 4, 5, 6, 7, 8, or 9 and the above-mentioned conductive area 
counters with an electrode. 
[Claim 11] 

Optical deflection equipment, wherein a substrate consists of a hollow-shaped hollow form part in the optical deflection 
equipment according to claim 4, 5, 6, 7, 8, 9, or 10. 
[Claim 1 2] 

Optical deflection equipment, wherein a substrate consists of a silicon substrate which has a plane direction (100) in the optical 
deflection equipment according to claim 4, 5. 6, 7. 8, 9, 10, or 1 1. 
[Claim 1 3] 

Optical deflection equipment with which a fulcrum member is characterized by face shape of a part which touches a plate shape 
component being a circular shaped part in the optical deflection equipment according to claim 4. 5, 6, 7, 8, 9, 10, 1 1, or 12. 
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[Claim 14] 

Optical deflection equipment characterized by a fulcrum member being a conical shape part which touches a plate shape 
component at a point in the optical deflection equipment according to claim 4, 5, 6. 7, 8, 9. 10, 1 1, or 12. 
[Claim 15] 

Optical deflection equipment with which a fulcrum member is characterized by a field which touches a plate shape component 
being a rectangular rectangular form part in the optical deflection equipment according to claim 4, 5, 6. 7, 8, 9, 10, 11, or 12. 
[Claim 16] 

Optical deflection equipment characterized by a fulcrum member being a ridge form part which consists of form of a ridge which 
touches a plate shape component by a line in the optical deflection equipment according to claim 4, 5, 6, 7, 8, 9, 10, 11, or 12. 
[Claim 17] 

Optical deflection equipment, wherein a fulcrum member has a slant face which touches a plate shape component in the optical 
deflection equipment according to claim 4, 5, 6, 7, 8, 9, 10, 1 1, or 12. 
[Claim 18] 

Optical deflection equipment, wherein a fulcrum member consists of a silicon oxide film or a silicon nitride film in the optical 
deflection equipment according to any one of claims 4 to 17. 
[Claim 19] 

Optical deflection equipment, wherein a bamboo hat shape member vacated a predetermined interval and has arranged two or 
more bamboo hat shape members of each corresponding to a periphery of a plate shape component in the optical deflection 
equipment according to any one of claims 4 to 1 8. 
[Claim 20] 

Optical deflection equipment having arranged a bamboo hat shape member to all the fields corresponding to a periphery of a plate 
shape component in the optical deflection equipment according to any one of claims 4 to 18. 
[Claim 21] 

Optical deflection equipment, wherein a bamboo hat shape member consists of an insulator layer which has insulation in the 
optical deflection equipment according to any one of claims 4 to 20. 
[Claim 22] 

Optical deflection equipment, wherein a bamboo hat shape member consists of a translucency film which has translucency to an 
incoming beam in the optical deflection equipment according to any one of claims 4 to 21. 
[Claim 23] 

Optical deflection equipment, wherein a bamboo hat shape member consists of silicon oxide films in the optical deflection 
equipment according to any one of claims 4 to 22. 
[Claim 24] 

Optical deflection equipment, wherein a bamboo hat shape member consists of a shading film which has a light sheilding to an 
incoming beam in the optical deflection equipment according to any one of claims 4 to 23. 
[Claim 25] 

Optical deflection equipment, wherein a bamboo hat shape member consists of chromium oxide films in the optical deflection 
equipment according to any one of claims 4 to 24, 
[Claim 26] 

Optical deflection equipment, wherein an electrode consisted of two or more electrodes of each and a plate shape component 
has floated electrically in the optical deflection equipment according to any one of claims 4 to 25. 
[Claim 27] 

Optical deflection equipment having arranged two or more electrodes of each in the optical deflection equipment according to 
claim 26 on a rear face of a plate shape component, and a slant face which countered. 
[Claim 28] 

Optical deflection equipment forming a one-dimensional optical deflection array arranged to one-dimensional array form in two or 
more optical deflection equipment according to any one of claims 4 to 27. 
[Claim 29] 

Optical deflection equipment forming a two-dimensional optical deflection array arranged to two-dimensional array form in two or 
more optical deflection equipment according to any one of claims 4 to 28. 
[Claim 30] 

In a manufacturing method of the optical deflection equipment according to any one of claims 4 to 29 which changes a reflecting 
direction of incident light in one axis or the biaxial direction, and performs an optical deflection, A plate shape component of plate 
shape formed with a thin film which combines the above-mentioned reflective means with the surface, and constitutes it via the 
1 st sacrifice layer that formed a fulcrum member and an electrode, and deposited and carried out flattening on a substrate is 
formed, A manufacturing method of optical deflection equipment characterized by removing the 1st sacrifice layer of the above, 
and the 2nd sacrifice layer of the above after patternizing a bamboo hat shape member to a position which patternized the 2nd 
deposited sacrifice layer. 
[Claim 31] 

In a manufacturing method of the optical deflection equipment according to claim 30, a fulcrum member and an electrode are 
formed on a substrate, A plate shape component which consists of a curved shape section of curved shape formed with a thin 
film which combines the above-mentioned reflective means with the surface, and constitutes it via the 3rd sacrifice layer that 
the above-mentioned fulcrum member was made to project and was deposited, was deposited on the 1st sacrifice layer that 
carried out flattening in piles, and carried out flattening to it is formed, A manufacturing method of optical deflection equipment 
characterized by removing the 1 st sacrifice layer of the above, the 2nd sacrifice layer of the above, and the 3rd sacrifice layer of 
the above after patternizing a bamboo hat shape member to a position which patternized the 2nd deposited sacrifice layer. 
[Claim 32] 

A fulcrum member and an electrode which become depressed on a substrate and become a form part and the above-mentioned 
hollow form circles from a slant face in a manufacturing method of the optical deflection equipment according to claim 30 are 
formed, A plate shape component of plate shape formed with a thin film which accumulates, combines the above-mentioned 
reflective means with the surface, and constitutes it via the 1st sacrifice layer that carried out flattening is formed, A 
manufacturing method of optical deflection equipment characterized by removing the 1 st sacrifice layer of the above, and the 2nd 
sacrifice layer after patternizing a bamboo hat shape member to a position which patternized the 2nd deposited sacrifice layer. 
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[Claim 33] 

A manufacturing method of optical deflection equipment removing a sacrifice layer from a predetermined interval which has 
vacated and arranged between each bamboo hat shape member of plurality of a bamboo hat shape member in a manufacturing 
method of the optical deflection equipment according to claim 30, 31, or 32. 
[Claim 34] 

In an optical information processing device which processes light information using optical deflection equipment which changes a 
reflecting direction of incident light in one axis or the biaxial direction, and performs an optical deflection, An optical information 
processing device becoming any 1 clause of two or more above-mentioned Claims 4-29 from an independent drive means to 
drive respectively optical deflection equipment and two or more above-mentioned optical deflection equipment of a description 
independently. 
[Claim 35] 

In an image forming device which performs optical writing by an electrophotography process and forms a picture, A latent image 
formation means which becomes any 1 clause of the above-mentioned Claims 4-29 which perform optical writing and form a 
latent image on picture support which is held rotatable and supports a formed image, and described image support from optical 
deflection equipment of a description, A developing means which develops a latent image formed by the above-mentioned optical 
deflection equipment of the above-mentioned latent image formation means, and forms a toner image, and a transfer means 
which transfers a toner image formed by the above-mentioned developing means to a transferred object. 
[Claim 36] 

An image projection display device which projects and displays a picture, comprising: 

An optical switch means which consists of the optical deflection equipment according to any one of claims 4 to 29 which changes 
a reflecting direction of incident light of image projection data, performs an optical deflection, and projects and displays a picture. 
A projection screen which displays a picture which the above-mentioned optical switch means projects. 

[Claim 37] 

An optical transmission device which determines an optical path of a lightwave signal, and outputs and transmits it, comprising: 
A lightwave signal input means which inputs a lightwave signal. 

An optical switch means which consists of the optical deflection equipment according to any one of claims 4 to 29 which changes 
a reflecting direction of incident light of a lightwave signal from the above-mentioned lightwave signal input means in one axis or 
the biaxial direction, performs an optical deflection, and determines an optical path of each lightwave signal. 
A lightwave signal output means which outputs a lightwave signal from the above-mentioned optical switch means. 

[Claim 38] 

An optical transmission device, wherein an optical switch means consists of two or more steps of pieces of optical deflection 
equipment in the optical deflection equipment according to claim 37. 
[Claim 39] 

Optical deflection equipment characterized by said fulcrum member being 4 pyramid form of contacting at said plate shape 
component and a point in optical deflection equipment of any one description of the Claims 4-12. 
[Claim 40] 

Optical deflection equipment characterized by a size of the bottom of a fulcrum member of said 4 pyramid form being almost 
equal to a size of said plate shape component in the optical deflection equipment according to claim 39. 
[Claim 41] 

Optical deflection equipment determining a reflecting direction of an incoming beam by contacting by said substrate, point, or a 
line in optical deflection equipment of any one description of the Claims 4-16 when said plate shape component is displaced with 
electrostatic attraction. 
[Claim 42] 

In optical deflection equipment which changes a reflecting direction of incident light into two or more shaft orientations, and 
performs an optical deflection, A substrate laid without fixing a plate shape component and the above-mentioned plate shape 
component of plate shape which has a reflex function which reflects incident light, A fulcrum member used as a fulcrum at the 
time of displacement of the inclining above-mentioned plate shape component on the above-mentioned substrate, Optical 
deflection equipment consisting of an electrode which countered the circumference of a bamboo hat shape member of bamboo 
hat form which forms a void where displacement is arranged in the state of freedom in the above-mentioned plate shape 
component on the above-mentioned fulcrum member, and the above-mentioned fulcrum member on the above-mentioned 
substrate with a rear face of the above-mentioned plate shape component, and has been arranged. 
[Claim 43] 

Optical deflection equipment, wherein said plate shape component is formed with a monolayer thin film in the optical deflection 
equipment according to claim 42. 
[Claim 44] 

Optical deflection equipment monotonous [ of a reflective means ] and formed in the optical deflection equipment according to 
claim 42 or 43. 
[Claim 45] 

Optical deflection equipment, wherein a reflective means is formed with an aluminum system metal membrane in optical 
deflection equipment of any one description of the Claims 42-44. 
[Claim 46] 

Optical deflection equipment, wherein a plate shape component becomes the face shape of a part which touches a fulcrum 
member from a curved shape section of curved shape in optical deflection equipment of any one description of the Claims 42-45. 

[Claim 47] 

optical deflection equipment with which it resembles any one of the Claims 42-46. and a plate shape component is characterized 
by an outside being a circle configuration in optical deflection equipment of a description. 
[Claim 48] 

optical deflection equipment which resembles any one of the Claims 42-47. and is characterized by a reflective means or a plate 
shape component having a conductive area which has conductivity, and the above-mentioned conductive area countering with an 
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electrode in optical deflection equipment of a description. . 
[Claim 49] 

optical deflection equipment, wherein rt resembles any one of the Claims 42-48 and a substrate consists of a hollow-shaped 
hollow form part in optical deflection equipment of a description. 
[Claim 50] 

optical deflection equipment, wherein it resembles any one of the Claims 42-49 and a substrate consists of a silicon substrate 
which has a plane direction (100) in optical deflection equipment of a description. 
[Claim 51] 

optical deflection equipment with which it resembles any one of the Claims 42-50, and face shape of a part where a fulcrum 
member touches a plate shape component is characterized by being a circular shaped part in optical deflection equipment of a 
description. 
[Claim 52] 

optical deflection equipment which resembles any one of the Claims 42-50, and is characterized by a fulcrum member being a 
conical shape part which touches a plate shape component at a point in optical deflection equipment of a description. 
[Claim 53] 

optical deflection equipment with which it resembles any one of the Claims 42-50, and a field where a fulcrum member touches a 
plate shape component is characterized by being a rectangular rectangular form part in optical deflection equipment of a 
description. 
[Claim 54] 

Optical deflection equipment characterized by said fulcrum member being 4 pyramid form of contacting at said plate-like member 
and a point in optical deflection equipment of any one description of the Claims 42-50. 
[Claim 55] 

Optical deflection equipment characterized by a size of the bottom of a fulcrum member of said 4 pyramid form being almost 
equal to a size of said plate-like member in the optical deflection equipment according to claim 54. 
[Claim 56] 

Optical deflection equipment determining a reflecting direction of an incoming beam by contacting by said substrate, point, or a 
line in optical deflection equipment of any one description of the Claims 42-53 when said plate-like member is displaced with 
electrostatic attraction. 
[Claim 57] 

optical deflection equipment, wherein it resembles any one of the Claims 42-56 and a fulcrum member has a slant face which 
touches a plate shape component in optical deflection equipment of a description. 
[Claim 58] 

Optica! deflection equipment with which light flux which enters into this light reflex field by being displaced with electrostatic 
attraction characterized by comprising the following according to potential given to a component which has a light reflex field 
changes a reflecting direction, and is deflected. 
A substrate. 

Two or more regulating members. 
A fulcrum member. 

It has a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, and are 
provided in two or more ends of said substrate, respectively, and said fulcrum member is conductivity. 

[Claim 59] . 

Optical deflection equipment characterized by the upper surface whole region of said plate-like member being said light reflex 
field in the optical deflection equipment according to claim 59. 
[Claim 60] 

Optical deflection equipment, wherein said plate-like member is constituted by lamination with a dielectric layer which consists of 
a component which has a dielectric, and said conductor layer in the optical deflection equipment according to claim 58 or 59. 
[Claim 61] 

Optical deflection equipment characterized by specific inductive capacity of said dielectric layer being three or more in the 
optical deflection equipment according to claim 60. 
[Claim 62] 

Optical deflection equipment, wherein said dielectric layer of said plate-like member is constituted with a silicon nitride film in the 
optical deflection equipment according to claim 60 or 61. 
[Claim 63] 

Optical deflection equipment, wherein two or more electrodes are formed in optical deflection equipment of any one description 
of the Claims 58-62 on said substrate which counters the rear-face side of said plate-like member and this electrode is 
electrically separated from said crowning of said fulcrum member. 
[Claim 64] 

Optical deflection equipment, wherein said at least a part of conductor layer of said plate-like member has countered with said 
electrode in the optical deflection equipment according to claim 63. 
[Claim 65] 

Optical deflection equipment which said plate-like member and said fulcrum member have touched at a point mostly in optical 
deflection equipment of any one description of the Claims 58-64. and is characterized by said fulcrum member being a cone. 
[Claim 66] 

Optical deflection equipment being a polygonal-pyramid object in which said plate-like member and said fulcrum member have 
touched at a point mostly, and said fulcrum member has two or more slant faces in optical deflection equipment of any one 
description of the Claims 58-64. 
[Claim 67] 

Optical deflection equipment being a columnar body in which said plate-like member and said fulcrum member have touched by a 
line mostly, and said fulcrum member has a slant face in optical deflection equipment of any one description of the Claims 58-64, 
and a crowning has ** in which said plate-like member and line contact are possible. 
[Claim 68] 
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Optical deflection equipment, wherein said slant face carries out two or more owners of the electrode for [ of said plate-like 
member ] being mostly formed corresponding to the whole region and making electrostatic attraction act on said slant face in the 
optical deflection equipment according to claim 66 or 67. 
[Claim 69] 

Optical deflection equipment, wherein the direction of an optical deflection is specified by displacing said plate-like member with 
electrostatic attraction from said slant face, and contacting to said slant face in the optical deflection equipment according to 
claim 68. 
[Claim 70] 

Optical deflection equipment, wherein the direction of an optical deflection is specified by forming two or more convex parts on 
said slant face, displacing said plate-like member with electrostatic attraction from said slant face in the optical deflection 
equipment according to claim 68, and contacting to said convex part 
[Claim 71] 

Optical deflection equipment which carries out the feature of atmosphere near said plate-like member being a vacuum mostly in 
optical deflection equipment of any one description of the Claims 68-70. 
[Claim 72] 

Optical deflection equipment which carries out the feature of atmosphere near said plate-like member being the atmosphere of 
an inertness gas in optical deflection equipment of any one description of the Claims 68-70. 
[Claim 73] 

In optical deflection equipment of any one description of the Claims 63-72, Optical deflection equipment making equal to the 
maximum of potential and one value of the minimums which are given to said two or more electrodes potential which gives 
respectively arbitrary potential so that maximum potential difference may become said two or more electrodes beyond a 
specified value, and is given to said crowning. 
[Claim 74] 

In optical deflection equipment of any one description of the Claims 63-72, About a straight line which passes along said 
crowning which serves as an axis of displacement of said plate-like member among said two or more electrodes. Optical 
deflection equipment making potential which gives respectively arbitrary potential so that maximum potential difference may 
become in an electrode which exists in the same side beyond a specified value, and is given to said crowning into the maximum 
of potential and an abbreviated mean value of the minimum which are given to said two or more electrodes. 
[Claim 75] 

Optical deflection equipment characterized by said conductor layer being an aluminum system metal membrane in optical 
deflection equipment of any one description of the Claims 58-74. 
[Claim 76] 

Optical deflection equipment, wherein said conductor layer serves as said light reflex field in the optical deflection equipment 
according to claim 75. 
[Claim 77] 

An optical deflection array having arranged optical deflection equipment of any one description of the Claims 58-76 to one 
dimension or two-dimensional array form on plurality and arbitrary substrates. 
[Claim 78] 

An image projection display device using optical deflection equipment or the optical deflection array according to claim 77 of any 
one description of the Claims 58-76 as an optical switch means which changes a reflecting direction of incident light according to 
image data, and projecting a picture by said image data on a screen. 
[Claim 79] 

An image projection display device, wherein a normal line direction of a light reflection surface in case said plate-like member of 
said optica! deflection equipment is in a center valve position arranges in the image projection display device according to claim 
78 so that it may become in the direction mostly with the operation direction of gravity. 
[Claim 80] 

An image forming device using the optical deflection array according to claim 77 as a line exposure type latent image formation 

means. 

[Claim 81] 

An image forming device, wherein a normal line direction of a light reflection surface in. case said plate-like member of said 
optical deflection equipment is in a center valve position arranges in the image forming device according to claim 80 so that it 
may become in the direction mostly with the operation direction of gravity. 
[Claim 82] 

An optical transmission device characterized by changing transmission of light information between one input/output port and 
arbitrary ports in two or more input/output port using optical deflection equipment of any one description of the Claims 58-76 as 
an optical switch means. 
[Claim 83] 

An optical transmission device characterized by changing transmission of light information, respectively between arbitrary ports 
in two or more input/output port of one input output section, and arbitrary ports in input/output port of plurality of an input 
output section of another side using the optical deflection array according to claim 77 as an optical switch means. 
[Claim 84] 

An optical transmission device, wherein a normal line direction of a light reflection surface in case said plate-like member of said 
optical deflection equipment is in a center valve position arranges in the optical transmission device according to claim 83 so 
that it may become in the direction mostly with the operation direction of gravity. 
[Claim 85] 

A process which patternizes a process of forming said fulcrum member at least, and a component which has the conductivity of 
two or more electrodes and said fulcrum member at an arbitrary substrate top, and is formed. A process of patternizing said 
plate-like member which serves as deposition and a process which carries out flattening from at least one layer in the 1st 
sacrifice layer. A process of depositing the 2nd sacrifice layer, and a process of patternizing the 1st sacrifice layer and 2nd 
sacrifice layer, A manufacturing method of optical deflection equipment of any one description of the Claims 58-76 having a 
process of patternizing said regulating member in arbitrary parts of the 1 st and 2nd patternized this sacrifice layers, and the 
process of removing the 1 st and 2nd this patternized sacrifice layers by etching. 
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[Claim 86] 

A manufacturing method of the optical deflection array according to claim 77 characterized by comprising the following. 

A process of sticking two or more divisions one dimension or in the shape of two dimensions, forming them, and forming said 

fulcrum member at least for every division on arbitrary substrates. 

A process of pattemizing and forming a component which has the conductivity of two or more electrodes and said fulcrum 
member. 

They are deposition and a process which carries out flattening about the 1st sacrifice layer. 

A process of pattemizing said plate-like member which consists of at least one layer, and a process of depositing the 2nd 
sacrifice layer, A process of pattemizing the 1 st sacrifice layer and 2nd sacrifice layer, a process of pattemizing said regulating 
member in arbitrary parts of the 1st and 2nd this pattemized sacrifice layers, and a process of removing the 1st and 2nd this 
pattemized sacrifice layers by etching. 

[Claim 87] 

A manufacturing method of the optical deflection equipment according to claim 1 10 characterized by comprising the following. 
A process which makes a thin film deposit on two or more electrodes at least. 
A process of pattemizing this thin film and forming a convex part. 

[Claim 88] 

Optical deflection equipment with which light flux which enters into this light reflex field by being displaced with electrostatic 
attraction characterized by comprising the following according to potential given to a component which has a light reflex field 
changes a reflecting direction, and is deflected. 
A substrate. 

Two or more regulating members. 
A fulcrum member. 

It has a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, and are 
provided in two or more ends of said substrate, respectively, and said fulcrum member is conductivity. 

[Claim 89] 

Optical deflection equipment with which light flux which enters into this light reflex field by being displaced with electrostatic 
attraction characterized by comprising the following according to potential given to a component which has a light reflex field 
changes a reflecting direction, and is deflected. 
A substrate. 

Two or more regulating members. 
A fulcrum member. 

It has a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, and are 
provided in two or more ends of said substrate, respectively, and said fulcrum member is conductivity. 

[Claim 90] 

Optical deflection equipment with which light flux which enters into this light reflex field by being displaced with electrostatic 
attraction characterized by comprising the following according to potential given to a component which has a light reflex field 
changes a reflecting direction, and is deflected. 
A substrate. 

Two or more regulating members. 
A fulcrum member. 

It has a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, and are 
provided in two or more ends of said substrate, respectively, and said fulcrum member is conductivity. 

[Claim 91] 

Optical deflection equipment with which light flux which enters into this light reflex field by being displaced with electrostatic 
attraction characterized by comprising the following according to potential given to a component which has a light reflex field 
changes a reflecting direction, and is deflected. 
A substrate. 

Two or more regulating members. 
A fulcrum member. 

It has a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, and are 
provided in two or more ends of said substrate, respectively, and said fulcrum member is conductivity. 

[Claim 92] 

Optical deflection equipment with which light flux which enters into this light reflex field by being displaced with electrostatic 
attraction characterized by comprising the following according to potential given to a component which has a light reflex field 
changes a reflecting direction, and is deflected. 
A substrate. 

Two or more regulating members. 
A fulcrum member. 

It has a plate-like member, and said two or more regulating members have a stopper in the upper part respectively, and are 
provided in two or more ends of said substrate, respectively, and said fulcrum member is conductivity. 

[Claim 93] 

By being displaced with electrostatic attraction according to potential given to a component which has a light reflex field. In 
optical deflection equipment with which light flux which enters into this light reflex field changes a reflecting direction, and is 
deflected, Have a substrate, two or more regulating members, a fulcrum member, and a plate-like member, and said two or more 
regulating members have a stopper in the upper part, respectively, It is provided in two or more ends of said substrate. 
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respectively, and said fulcrum member has a crowning which comprises a component which has conductivity. It is provided in the 
upper surface of said substrate, and said plate-like member does not have a fixed end, but it has said light reflex field on the 
upper surface. Have a conductor layer which consists of a component which has conductivity in part at least, and a point of 
contact on the back which touches said crowning at least consists of a component which has conductivity, It is arranged in 
movable in space between said substrate, said fulcrum member, and said stopper, Potential of said plate-like member was given 
by contact with said fulcrum member, and said plate-like member and said fulcrum member have touched at a point mostly, and - 
- said fulcrum member is a polygonal-pyramid object which has two or more slant faces — said slant face — said plate-like 
member -r it being mostly formed corresponding to the whole region, and, On said slant face, carry out two or more owners of 
the electrode for making electrostatic attraction act, two or more convex parts are formed on said slant face, and said plate-like 
member is displaced with electrostatic attraction from said slant face, Optical deflection equipment, wherein the direction of an 
optical deflection is specified and said convex part is arranged by band-like [ two or more ] on an electrode by contacting to said 
convex part. 
[Claim 94] 

Optical deflection equipment with which light flux which enters into this light reflex field by being displaced with electrostatic 
attraction characterized by comprising the following according to potential given to a component which has a light reflex field 
changes a reflecting direction, and is deflected. 
A substrate. 

Two or more regulating members. 
A fulcrum member. 

It has a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, and are 
provided in two or more ends of said substrate, respectively, and said fulcrum member is conductivity. 

[Claim 95] 

By being displaced with electrostatic attraction according to potential given to a component which has a light reflex field, In 
optical deflection equipment with which light flux which enters into this light reflex field changes a reflecting direction, and is 
deflected, Have a substrate, two or more regulating members, a fulcrum member, and a plate-like member, and said two or more 
regulating members have a stopper in the upper part, respectively. It is provided in two or more ends of said substrate, 
respectively, and said fulcrum member has a crowning which comprises a component which has conductivity, It is provided in the 
upper surface of said substrate, and said plate-like member does not have a fixed end, but it has said light reflex field on the 
upper surface, Have a conductor layer which consists of a component which has conductivity in part at least, and a point of 
contact on the back which touches said crowning at least consists of a component which has conductivity, It is arranged in 
movable in space between said substrate, said fulcrum member, and said stopper, Potential of said plate-like member was given 
by contact with said fulcrum member, and said plate-like member and said fulcrum member have touched by a line mostly, And 
said fulcrum member has a slant face, crownings are said plate-like member and a columnar body which has ** in which line 
contact is possible, said slant face carries out two or more owners of the electrode for being mostly formed corresponding to the 
whole region and making electrostatic attraction act on said slant face of said plate-like member, and two or more convex parts 
are formed on said slant face. Optical deflection equipment, wherein said plate-like member is displaced with electrostatic 
attraction from said slant face, the direction of an optical deflection is prescribed by by contacting to said convex part and said 
convex part is arranged by band-like [ two or more ] on an electrode. 
[Claim 96] 

By being displaced with electrostatic attraction according to potential given to a component which has a light reflex field, In 
optical deflection equipment with which light flux which enters into this light reflex field changes a reflecting direction, and is 
deflected, Have a substrate, two or more regulating members, a fulcrum member, and a plate-like member, and said two or more 
regulating members have a stopper in the upper part, respectively, It is provided in two or more ends of said substrate, 
respectively, and said fulcrum member has a crowning which comprises a component which has conductivity, It is provided in the 
upper surface of said substrate, and said plate-like member does not have a fixed end, but it has said light reflex field on the 
upper surface, Have a conductor layer which consists of a component which has conductivity in part at least, and a point of 
contact on the back which touches said crowning at least consists of a component which has conductivity, It is arranged in 
movable in space between said substrate, said fulcrum member, and said stopper. Potential of said plate-like member was given 
by contact with said fulcrum member, and said plate-like member and said fulcrum member have touched by a line mostly, And 
said fulcrum member has a slant face, crownings are said plate-like member and a columnar body which has ** in which line 
contact is possible, said slant face carries out two or more owners of the electrode for being mostly formed corresponding to the 
whole region and making electrostatic attraction act on said slant face of said plate-like member, and two or more convex parts 
are formed on said slant face. Optical deflection equipment displacing said plate-like member with electrostatic attraction from 
said slant face, the direction of an optical deflection being prescribed by by contacting to said convex part, and said convex 
part's being arranged by band-like [ two or more ], and forming said electrode in a flat part around this convex part. 
[Claim 97] 

Optical deflection equipment characterized by the upper surface whole region of said plate-like member being said light reflex 
field in optical deflection equipment of any one description of the Claims 88-96. 
[Claim 98] 

Optical deflection equipment, wherein said plate-like member is- constituted by lamination with a dielectric layer which consists of 
a component which has a dielectric, and said conductor layer' in optical deflection equipment of any one description of the Claims 
88-97. 
[Claim 99] 

Optical deflection equipment characterized by specific inductive capacity of said dielectric layer being three or more in the 
optical deflection equipment according to claim 98. 
[Claim 100] 

Optical deflection equipment, wherein said dielectric layer of said plate-like member is constituted with a silicon nitride film in the 
optical deflection equipment according to claim 98 or 99. 
[Claim 101] 

Optical deflection equipment, wherein said electrode is provided in a position which counters the rear-face side of said plate-like 
member in optical deflection equipment of any one description of the Claims 88-100 and this electrode is electrically separated 
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from said crowning of said fulcrum member. 
[Claim 102] 

Optical deflection equipment wherein said at least a part of conductor layer of said plate-like member has countered with said 
electrode in the optical deflection equipment according to claim 101. 
[Claim 103] 

Optical deflection equipment, wherein said regulating member has the extended base projected to an opposite direction with a 
projection direction of a top stopper in a lower end part in optical deflection equipment of any one description of the Claims 88- 
102. 

[Claim 104] 

Optical deflection equipment with which light flux which enters into this light reflex field by being displaced with electrostatic 
attraction characterized by comprising the following according to potential given to a component which has a light reflex field 
changes a reflecting direction, and is deflected. 
A substrate. 

Two or more regulating members. 
A fulcrum member. 

It has a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, and are 
provided in two or more ends of said substrate, respectively, and said fulcrum member is conductivity. 

[Claim 105] 

arranging said regulating member or a compound regulating member on the circumference of said substrate in the optical 
deflection array according to claim 104 at six regular intervals — said optical deflection equipment — two-dimensional — the 
maximum — an optical deflection array arranging densely. 
[Claim 106] 

An optical deflection array, wherein said regulating member has the extended base projected to an opposite direction with a 
projection direction of a top stopper in a lower end part in the optical deflection array according to claim 104 or 105. 
[Claim 107] 

In an optical deflection array of any one description of the Claims 104-106, said compound regulating member. An optical 
deflection array being a form where provided a straight part in both ends to which a plate-like base which lies, on a substrate 
ranging over division into equal parts counters both substrates on a boundary line of two adjoining substrates, and a stopper 
which projects at said boundary line and an opposite direction was formed in a crowning of both straight parts, respectively. 
[Claim 108] 

An optical deflection array, wherein said compound regulating member has a stopper which provides a straight part on a 
substrate at both substrates ranging over division into equal parts, and projects bidirectionally on a boundary line of two acOoining 
substrates at a crowning of this straight part in an optical deflection array of any one description of the Claims 104-106. 
[Claim 109] 

A manufacturing method of optical deflection equipment of any one description of the Claims 88-103 characterized by comprising 
the following. 

A process of forming said fulcrum member at least on arbitrary substrates. 

A process of pattemizing and forming a component which has the conductivity of two or more electrodes and said fulcrum 
member. 

They are deposition and a process which carries out flattening about the 1st sacrifice layer. 

A process of pattemizing said plate-like member which consists of at least one layer, and a process of depositing the 2nd 
sacrifice layer, A process of pattemizing the 1 st sacrifice layer and 2nd sacrifice layer, a process of pattemizing said regulating 
member in arbitrary parts of the 1 st and 2nd this pattemized sacrifice layers, and a process of removing the 1 st and 2nd this 
pattemized sacrifice layers by etching. 

[Claim 110] 

A manufacturing method of optical deflection equipment having projected a crowning of said fulcrum member in a manufacturing 
method of the optical deflection equipment according to claim 109 from said 1st sacrifice layer by which flattening was carried 
out. 

[Claim 111] 

A process of sticking two or more divisions one dimension or in the shape of two dimensions, forming them, and forming said 
fulcrum member at least for every division on arbitrary substrates, A process of pattemizing and forming a component which has 
the conductivity of two or more electrodes and said fulcrum member, A process of pattemizing said plate-like member which 
serves as deposition and a process which carries out flattening from at least one layer in the 1st sacrifice layer, A process of 
depositing the 2nd sacrifice layer, and a process of pattemizing the 1st sacrifice layer and 2nd sacrifice layer, A process of 
pattemizing said regulating member in arbitrary parts of the 1 st and 2nd pattemized this sacrifice layers, A manufacturing 
method of an optical deflection array of any one description of the Claims 104-108 having the process of removing the 1st and 
2nd pattemized this sacrifice layers by etching. 
[Claim 112] 

A manufacturing method of an optical deflection array having projected a crowning of said fulcrum member in a manufacturing 
method of the optical deflection array according to claim 1 1 1 from said 1st sacrifice layer by which flattening was carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention about the optical transmission device possessing the image projection display device possessing the image forming 
device possessing the optical information processing device possessing the optical deflection method, optical deflection 
equipment, the manufacturing method of the optical deflection equipment, and its optical deflection equipment, and its optical 
deflection equipment, and its optical deflection equipment, and its optical deflection equipment, The optical deflection method of 
changing the reflecting direction of incident light in one axis or the biaxial direction, and performing an optical deflection in detail, 
And optical deflection equipment which changes the reflecting direction of incident light in one axis or the biaxial direction, and 
performs an optical deflection and a manufacturing method of the optical deflection equipment, And an optical information 
processing device which processes the light information possessing the optical deflection equipment, And an image forming 
device which performs optical writing by the electrophotography process possessing the optical deflection equipment, and forms 
a picture, And it is related with the image projection display device which projects and displays the picture possessing the optical 
deflection equipment, and the optical transmission device which determines the optical path of the lightwave signal possessing 
the optical deflection equipment, and outputs and transmits it. 

This invention relates to the composition of the optical deflection equipment into which the direction of the emitted light to 

incident light is changed. As an applicable field, there are video devices, such as image devices, such as a device write-in 

[ optical ] in an electrophotography process, and a projector, optical communications, optical connection apparatus which change 

to electrical signal transfer, etc. 

[0002] 

[Description of the Prior Art] 

The device which sags a cantilever in the optical deflection equipment which changes the reflecting direction of the incident light 
using electrostatic force of an optical switch device, and performs an optical deflection according to electrostatic force, and 
changes and switches the reflecting direction of incident light, and the optical deflection system using it are already publicly 
known. Again The element which drives and carries out the optical switch of the diffraction grating by electrostatic force is also 
publicly known (for example, the patent documents 1, the patent documents 2, the patent documents 3, the nonpatent literature 
1, and nonpatent literature 2. reference). 

The image forming device using the optical deflection system which has arranged "DMD" generally called a digital micro mirror 
device to one dimension or two dimensions is also publicly known (for example, patent documents 4. reference). 
Although a mirror part inclines and it is used in a torsion beam mold or a cantilever beam mold as element structure of "DMD" 
generally called a digital micro mirror device, the mirror part has the structure of having at least one or more fixed ends. 
However, reservation of the stability of a beam is difficult for DMD generally called the digital micro mirror device (for example, 
nonpatent literature 3. reference) of the optical switch using a cantilever, or a cantilever beam mold, and its speed of response is 
also slow. Although it is shown in the nonpatent literature 3. a mirror part inclines like this invention in the digital micro mirror 
device of this torsion beam mold or a cantilever type and it is used, unlike the optical deflection equipment of this invention, the 
mirror part has the structure of having at least one or more fixed ends. 

The mechanical strength of the hinge region of a torsion beam changes at the time of long term use, and DMD generally called 
the digital micro mirror device of a torsion beam mold deteriorates. The wavelength of the incident light for which the element 
which drives and carries out the optical switch of the diffraction grating by electrostatic force is used is restricted. 
The element which carries out flexure deformation of the beam of a both-ends cover half cylindrical, and performs an optical 
deflection at high speed is also publicly known (for example, patent documents 5. reference). However, in order to have a parallel 
void in inter-electrode and to sag the both-ends fixed beam by the electrostatic attraction on a cylinder, ****** transformed at 
high speed is possible, and speed of response can be made quick, but since both ends are being fixed, driver voltage is high 
compared with the cantilever etc. 
[0003] 

From the same applicant's inventor to then, parallel. Or the substrate which changes the both-ends fixed beam in which a mirror 
is formed, and counters via a void according to the electrostatic force made to act on interne I ectrode [ through an un-parallel 
void ] is made to contact. In the optical deflection equipment which carries out an optical deflection by changing the reflecting 
direction of the incoming beam which enters into a. light reflection surface, Have a hollowed part on arbitrary substrates, and it 
has at least two or more electrodes in the arbitrary parts of this hollowed part, This electrode can give mutually different 
potential, and it has the beam with which the light reflex field was installed in this hollowed part and the substrate plane upper 
part which counters via a void. And the light modulation device which there is no state, i.e.. grounded, where this beam and this 
light reflex field have floated electrically, and is not connected to arbitrary potential is proposed. 

However, although the stability of a beam is secured and speed of response is quick similarly, since it is a both-ends fixed-beam 
type, driver voltage is high compared with the cantilever etc. 

•A biaxial movable mirror and the display device using it are also publicly known (for example, refer to patent documents 6.). 
Above-mentioned 2 An axial movable mirror and the display device using it. the pickpocket who comprised a magnetic metal — 
voltage which is different in two or more electrodes which fixed to the mirror board by which the permanent magnet has been 
arranged by magnetism by the needlelike pivot, and formed the bowl-like mirror plate in the mirror board. [ impress and ] It is a 
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mirror for light scanning of a biaxial movable mirror which makes a mirror plate generate the potential difference by static 
electricity, and is made to rotate a mirror plate centering on the needlelike tip of a pivot so that it may approach in the direction 
of an electrode. However, the above-mentioned biaxial movable mirror and the display device using it have a complicated 
structure which the mirror plate is making fix to a mirror board in a pivot part by magnetism substantially, and are not a mirror 
plate of a perfect free state. 

The miniaturization of a device is difficult by arranging the magnetic yoke so that a mirror plate may be constituted by the 
magnetic metal, a permanent magnet may be installed in the lower part of a mirror board and a mirror board may be surrounded, 
and it has a fault which cannot perform array-ization which arranges more than one and operates individually. Since it comprises 
a magnetic material and is easy to be influenced by the magnetism of the installed environment of equipment, an operating 
environment will be restricted. , 
By this invention, the magnetic material is not positively used to it. 
Therefore, it is hard to be influenced by a magnetic field. 

Therefore, the optical deflection method of changing the reflecting direction of the conventional incident light in one axis or the 
biaxial direction, and performing an optical deflection, And optical deflection equipment, a manufacturing method of the optical 
deflection equipment, and an optical information processing device possessing the optical deflection equipment, And the image 
forming device possessing the optical deflection equipment, the image projection display device possessing the optical deflection 
equipment, and the optical transmission device possessing the optical deflection equipment, The structure and control which 
change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are 
complicated, an operation is unstable and a response is also slow, The wavelength of the incident light to be used was restricted, 
the mechanical strength changed at the time of long term use, and deteriorated, the energy with it was needed, and the fault a 
miniaturization and integration say that it is difficult and an operating environment is also restricted by a high cost had arisen. 
[ high driver voltage and ] [ big ] 
[0004] 

[Patent documents 1] 

The patent No. 2941952 gazette 

[Patent documents 2] 

The patent No. 3016871 gazette 

[Patent documents 3] 

JP.H1O-510374.A 

[Patent documents 4] 

JP.H6-138403.A 

[Patent documents 5] 

JP.2000-2842.A 

[Patent documents 6] 

JP,H8-220455,A 

[Nonpatent literature 1] 

K.E. Petersen, "Applied Physics Letters". 1977, Vol.31, No.8, pp521-pp523 
[Nonpatent literature 2] 

D.M. Bloom, "Optics Letters". Vol.7, No.9, pp688-pp690 
[Nonpatent literature 3] 

LJ.Hombeck,"Proc. SPIE",1989, Vol.1 1 50,pp.86-1 02 
[0005] 

[Problem to be solved by the invention] 

Then, SUBJECT of this invention solves such a problem, that is. the structure and control which change the reflecting direction 
of incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it being easy, an operation being 
stable, and a response being also quick, and, Driver voltage low [ without restricting the wavelength of the incident light to be 
used / change and degradation have few mechanical strengths also at the time of long term use. and ] with saving resources. A 
miniaturization and integration are possible and by low cost. The image projection display device possessing the image forming 
device possessing the optical information processing device possessing the optical deflection method by which an operating 
environment is not restricted, either, optical deflection equipment, the manufacturing method of the optical deflection equipment, 
and its optical deflection equipment, and its optical deflection equipment, and its optical deflection equipment, and its optical 
deflection equipment. It aims at providing the optical transmission device to provide. 
[0006] 

If the purpose of this invention is described briefly, control of the deflection angle of a mirror is easy and stable, Speed of 
response is quick, there can be little long-term degradation, can drive by the low voltage more, and can improve the ON/OFF 
ratio (equivalent to the S/N ratio in picture equipment, and the contrast ratio in Electronic Image Devices Division) of a reflected 
light, and a miniaturization and integration are possible at low cost, And it is in providing the manufacturing method of the optical 
deflection equipment which makes possible the optical deflection of one axis or the biaxial direction, an optical deflection array 
and the image forming device using them, an image projection display device, an optical transmission device, and optical 
deflection equipment. 
[0007] 

[Means for solving problem] 

To achieve the above objects, this invention of Claim 1, In. the optical deflection method of changing the reflecting direction of 
incident light in one axis or the biaxial direction, and performing an optical deflection. The plate shape component of the plate 
shape formed with the thin film which combines with the surface a reflective means to reflect incident light and constitutes it, 
Displacement arranges in the state of freedom in the void formed between bamboo hat-shaped bamboo hat shape members the 
fulcrum member top on the above-mentioned substrate without fixing on a substrate, It is characterized [ main ] by being the 
optical deflection method of giving potential to the electrode which countered the circumference of the above-mentioned fulcrum 
member on the above-mentioned substrate with the above-mentioned plate shape component, and has been arranged, changing 
the reflecting direction of incident light by the above-mentioned reflective means on the above-mentioned plate shape 
component inclined and laid on the above-mentioned fulcrum member, and performing an optical deflection. 
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This invention of Claim 2 is characterized [ main ] by an electrode being the optical deflection method of giving potential which is 
different in two or more electrodes of each which countered the circumference of the fulcrum member on a substrate with the 
plate shape component, and were arranged, and performing an optical deflection in the optical deflection method according to 
claim 1. 

In the optical deflection method according to claim 1 or 2 this invention of Claim 3, It is characterized [ main ] by being the 
optical deflection method of giving potential which is different in an electrode, contacting the slant face on a substrate in the 
plate shape component of the plate shape formed with the thin film which combines a reflective means with the surface and 
constitutes it, specifying and changing the reflecting direction of incident light in the position which contacts, and performing an 
optical deflection. 
[0008] 

In the optical deflection equipment which this invention of Claim 4 changes the reflecting direction of incident light in one axis or 
the biaxial direction, and performs an optical deflection, A reflective means to reflect incident light, and the plate shape 
component of the plate shape formed with the thin film which combines the above-mentioned reflective means with the surface, 
and constitutes it, The fulcrum member used as the fulcrum at the time of displacement of the inclining above-mentioned plate 
shape component on the substrate laid without fixing the above-mentioned plate shape component, and the above-mentioned 
substrate, It is characterized [ main ] by being optical deflection equipment which consists of an electrode which countered the 
circumference of the bamboo hat shape member of the bamboo hat form which forms the void where displacement is arranged in 
the state of freedom in the above-mentioned plate shape component on the above-mentioned fulcrum member, and the above- 
mentioned fulcrum member on the above-mentioned substrate with the rear face of the above-mentioned plate shape 
component, and has been arranged. 

This invention of Claim 5 is Claim 4. In the optical deflection equipment of a description, the reflector of a reflective means is 
characterized [ main ] by being monotonous and formed optical deflection equipment. 

This invention of Claim 6 is characterized [ main ] by a reflective means being optical deflection equipment currently formed with 
the aluminum system metal membrane in the optical deflection equipment according to claim 4 or 5. 

This invention of Claim 7 is characterized [ main ] by a plate shape component being optical deflection equipment which becomes 
the face shape of the part which touches a fulcrum member from the curved shape section of curved shape in the optical 
deflection equipment according to claim 4, 5, or 6. 

This invention of Claim 8 is characterized [ main ] by a plate shape component being optical deflection equipment whose outside 
is a circle configuration in the optical deflection equipment according to claim 4, 5, 6, or 7. This invention of Claim 9 is 
characterized [ main ] by a plate shape component being optical deflection equipment which consists of silicon nitride films in the 
optical deflection equipment according to claim 4, 5, 6, 7, or 8. 

This invention of Claim 10 is Claims 4, 5, 6 and 78. Or in optical deflection equipment given in 9, a reflective means or a plate 
shape component has a conductive area which has conductivity, and is characterized [ main ] by the above-mentioned 
conductive areas being an electrode and optical deflection equipment which counters. 

This invention of Claim 1 1 is characterized [ main ] by a substrate being optical deflection equipment which consists of a hollow- 
shaped hollow form part in the optical deflection equipment according to claim 4, 5, 6, 7, 8, 9, or 10. 
[0009] 

This invention of Claim 1 2 is characterized [ main ] by a substrate being optical deflection equipment which consists of a silicon 
substrate which has a plane direction (100) in the optical deflection equipment according to claim 4, 5, 6, 7, 8, 9, 10, or 11. 
This invention of Claim 13 is characterized [ main ] by a fulcrum member being optical deflection equipment whose face shape of 
the part which touches a plate shape component is a circular shaped part in the optical deflection equipment according to claim 

4, 5, 6, 7, 8, 9, 10, 11, or 12. 

This invention of Claim 14 is characterized [ main ] by a fulcrum member being optical deflection equipment which is a conical 
shape part which touches a plate shape component at a point in the optical deflection equipment according to claim 4, 5, 6, 7, 8, 
9, 10, 11, or 12. 

This invention of Claim 1 5 is characterized [ main ] by a fulcrum member being optical deflection equipment whose field which 
touches a plate shape component is a rectangular rectangular form part in the optical deflection equipment according to claim 4, 

5, 6, 7, 8, 9, 10, 11, or 12. 

This invention of Claim 16 is characterized [ main ] by a fulcrum member being optical deflection equipment which is a ridge form 
part which consists of form of the ridge which touches a plate shape component by a line in the optical deflection equipment 
according to claim 4, 5, 6, 7, 8, 9, 1 0. 1 1 . or 1 2. 

This invention of Claim 1 7 is characterized [ main ] by a fulcrum member being optical deflection equipment which has a slant 
face which touches a plate shape component in the optical deflection equipment according to claim 4, 5, 6, 7, 8, 9, 10, 1 1, or 12. 
This invention of Claim 1 8 is characterized [ main ] by a fulcrum member being optical deflection equipment which consists of a 
silicon oxide film or a silicon nitride film in the optical deflection equipment according to any one of claims 4 to 17. 
This invention of Claim 19 is characterized [ main ] by a bamboo hat shape member being optical deflection equipment which 
vacated the predetermined interval and has arranged two or more bamboo hat shape members of each corresponding to the 
periphery of a plate shape component in the optical deflection equipment according to any one of claims 4 to 18. 
[0010] 

This invention of Claim 20 is characterized [ main ] by a bamboo hat shape member being optical deflection equipment arranged 
to all the fields corresponding to the periphery of a plate shape component in the optical deflection equipment according to any 
one of claims 4 to 18. 

This invention of Claim 21 is characterized [ main ] by a bamboo hat shape member being optical deflection equipment which 
consists of an insulator layer which has insulation in the optica! deflection equipment according to any one of claims 4 to 20. 
This invention of Claim 22 is characterized [ main ] by a bamboo hat shape member being optical deflection equipment which 
consists of a translucency film which has translucency to. an incoming beam in the optical deflection equipment according to any 
one of claims 4 to 21. 

This invention of Claim 23 is characterized [ main ] by a bamboo hat shape member being optical deflection equipment which 
consists of silicon oxide films in the optical deflection equipment according to any one of claims 4 to 22. 
This invention of Claim 24 is characterized [ main ] by a bamboo hat shape member being optical deflection equipment which 
consists of a shading film which has a light sheilding to an incoming beam in the optical deflection equipment according to any 
one of claims 4 to 23. 
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This invention of Claim 25 is characterized [ main ] by a bamboo hat shape member being optical deflection equipment which 
consists of chromium oxide films in the optical deflection equipment according to any one of claims 4 to 24. 
As for this invention of Claim 26, an electrode consists of two or more electrodes of each in the optical deflection equipment 
according to any one of claims 4 to 25, and it is characterized [ main ] by a plate shape component being optical deflection 
equipment which has floated electrically. 

This invention of Claim 27 is characterized [ main ] by two or more electrodes of each being optical deflection equipment 
arranged on a rear face of a plate shape component, and a slant face which countered in the optical deflection equipment 
according to claim 26. 

This invention of Claim 28 is characterized [ main ] by being the optical deflection equipment in which a one-dimensional optical 
deflection array arranged to one-dimensional array form was formed in two or more optical deflection equipment according to any 
one of claims 4 to 27. 

This invention of Claim 29 is characterized [ main ] by being the optical deflection equipment in which a two-dimensional optical 
deflection array arranged to two-dimensional array form was formed in two or more optical deflection equipment according to any 
one of claims 4 to 28. 
[001 1] 

In the manufacturing method of the optical deflection equipment according to any one of claims 4 to 29 which this invention of 
Claim 30 changes the reflecting direction of incident light in one axis or the biaxial direction, and performs an optical deflection, 
The plate shape component of the plate shape formed with the thin film which combines the above-mentioned reflective means 
with the surface, and constitutes it via the 1st sacrifice layer that formed the fulcrum member and the electrode, and deposited 
and carried out flattening on the substrate is formed, After patternizing a bamboo hat shape member to the position which 
patternized the 2nd deposited sacrifice layer, it is characterized [ main ] by being a manufacturing method of the optical 
deflection equipment from which the 1st sacrifice layer of the above and the 2nd sacrifice layer of the above are removed. 
In the manufacturing method of the optical deflection equipment according to claim 30 this invention of Claim 31, The plate shape 
component which consists of a curved shape section of the curved shape which formed the fulcrum member and the electrode 
on the substrate and was formed with the thin film which combines the above-mentioned reflective means with the surface, and 
constitutes it via the 3rd sacrifice layer that the above-mentioned fulcrum member was made to project and was deposited, was 
deposited on the 1st sacrifice layer that carried out flattening in piles, and carried out flattening to it is formed, After patternizing 
a bamboo hat shape member to the position which patternized the 2nd deposited sacrifice layer, it is characterized [ main ] by 
being a manufacturing method of the optical deflection equipment from which the 1st sacrifice layer of the above, the 2nd 
sacrifice layer of the above, and the 3rd sacrifice layer of the above are removed. 

In the manufacturing method of the optical deflection equipment according to claim 30 this invention of Claim 32, The plate shape 
component of the plate shape formed with the thin film which combines the above-mentioned reflective means with the surface, 
and constitutes it via the 1 st sacrifice layer that formed the fulcrum member and electrode which become depressed on a 
substrate and become a form part and the above-mentioned hollow form circles from a slant face, and deposited and carried out 
flattening is formed, After patternizing a bamboo hat shape member to the position which patternized the 2nd deposited sacrifice 
layer, it is characterized [ main ] by being a manufacturing method of the optical deflection equipment from which the 1st 
sacrifice layer of the above and the 2nd sacrifice layer are removed. 

This invention of Claim 33 is characterized [ main ] by being a manufacturing method of optical deflection equipment which 
removes a sacrifice layer from a predetermined interval which has vacated and arranged between each bamboo hat shape 
member of plurality of a bamboo hat shape member in a manufacturing method of the optical deflection equipment according to 
claim 30, 31, or 32. 

In an optical information processing device which processes light information using optical deflection equipment which this 
invention of Claim 34 changes a reflecting direction of incident light in one axis or the biaxial direction, and performs an optical 
deflection, It is characterized [ main ] by being an optical information processing device which becomes any 1 clause of two or 
more above-mentioned Claims 4-29 from an independent drive means to drive respectively optical deflection equipment and two 
or more above-mentioned optical deflection equipment of a description independently. 
[001 2] 

In an image forming device which this invention of Claim 35 performs optical writing by an electrophotography process, and forms 
a picture. A latent image formation means which becomes any 1 clause of the above-mentioned Claims 4-29 which perform 
optical writing and form a latent image on picture support which is held rotatable and supports a formed image, and described 
image support from optical deflection equipment of a description. It is characterized [ main ] by being an image forming device 
which consists of a developing means which develops a latent image formed by the above-mentioned optical deflection 
equipment of the above-mentioned latent image formation means, and forms a toner image, and a transfer means which transfers 
a toner image formed by the above-mentioned developing means to a transferred object. 

In an image projection display device which this invention of Claim 36 projects a picture and is displayed, An optical switch means 
which consists of the optical deflection equipment according to any one of claims 4 to 29 which changes a reflecting direction of 
incident light of image projection data, performs an optical deflection, and projects and displays a picture. It is characterized 
[ main ] by being an image projection display device which consists of a projection screen which displays a picture which the 
above-mentioned optical switch means projects. 

In an optical transmission device which this invention of Claim 37 determines an optical path of a lightwave signal, and is 
outputted and transmitted. Change a reflecting direction of incident light of a lightwave signal from a lightwave signal input means 
which inputs a lightwave signal, and the above-mentioned lightwave signal input means in one axis or the biaxial direction, and an 
optical deflection is performed, It is characterized [ main ] by being an optical transmission device which consists of an optical 
switch means which consists of the optical deflection equipment according to any one of claims 4 to 29 which determines an 
optical path of each lightwave signal, and a lightwave signal output means which outputs a lightwave signal from the above- 
mentioned optical switch means. 

This invention of Claim 38 is characterized [ main ] by an optical switch means being an optical transmission device which 
consists of two or more steps of pieces of optical deflection equipment in the optical deflection equipment according to claim 37. 

[0013] 

In the invention according to claim 39, it is characterized by said fulcrum member being 4 pyramid form of contacting at said 
plate shape component and a point in optical deflection equipment of any one description of the Claims 4-12. 
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In the invention according to claim 40, a size of the bottom of a fulcrum member of said 4 pyramid form is characterized by being 

almost equal to a size of said plate shape component in the optical deflection equipment according to claim 39. 

In the invention according to claim 41, in optical deflection equipment of any one description of the Claims 4-16, when said plate 

shape component is displaced with electrostatic attraction, a reflecting direction of an incoming beam is determined by 

contacting by said substrate, point, or a line. 

[0014] 

In optical deflection equipment which changes a reflecting direction of incident light into two or more shaft orientations, and 
performs an optical deflection in the invention according to claim 42. A substrate laid without fixing a plate shape component and 
the above-mentioned plate shape component of plate shape which has a reflex function which reflects incident light, A fulcrum 
member used as a fulcrum at the time of displacement of the inclining above-mentioned plate shape component on the above- 
mentioned substrate, It consists of an electrode which countered the circumference of a bamboo hat shape member of bamboo 
hat form which forms a void where displacement is arranged in the state of freedom in the above-mentioned plate shape 
component on the above-mentioned fulcrum member, and the above-mentioned fulcrum member on the above-mentioned 
substrate with a rear face of the above-mentioned plate shape component, and has been arranged. 

In the invention according to claim 43, said plate shape component is formed with a monolayer thin film in the optical deflection 

equipment according to claim 42. 

[0015] 

In the invention according to claim 44, in the optical deflection equipment according to claim 42 or 43, a reflector of a reflective 
means is monotonous and is formed. 

In the invention according to claim 45, a reflective means is formed with an aluminum system metal membrane in optical 
deflection equipment of any one description of the Claims 42-44. 

In the invention according to claim 46, a plate shape component becomes the face shape of a part which touches a fulcrum 
member from a curved shape section of curved shape in optical deflection equipment of any one description of the Claims 42-45. 

[0016] 

in the invention according to claim 47, it resembles any one of the Claims 42-46, and a plate shape component is characterized 
by an outside being a circle configuration in optical deflection equipment of a description, in the invention according to claim 48, 
it resembles any one of the Claims 42-47, a reflective means or a plate shape component has a conductive area which has 
conductivity in optical deflection equipment of a description, and the above-mentioned conductive area counters with an 
electrode 

in the invention according to claim 49, it resembles any one of the Claims 42-48, and a substrate consists of a hollow-shaped 

hollow form part in optical deflection equipment of a description 

[0017] 

in the invention according to claim 50, it resembles any one of the Claims 42-49, and a substrate consists of a silicon substrate 
which has a plane direction (100) in optical deflection equipment of a description 

in the invention according to claim 51, it resembles any one of the Claims 42-50, and a fulcrum member is characterized by the 
face shape of the part which touches a plate shape component being a circular shaped part in the optical deflection equipment of 
a description. 

in the invention according to claim 52, it resembles any one of the Claims 42-50, and a fulcrum member is characterized by being 
a conical shape part which touches a plate shape component at a point in the optical deflection equipment of a description. 
[0018] 

in the invention according to claim 53, it resembles any one of the Claims 42-50, and a fulcrum member is characterized by the 
field which touches a plate shape component being a rectangular rectangular form part in the optical deflection equipment of a 
description. 

In the invention according to claim 54, it is characterized by said fulcrum member being 4 pyramid form of contacting at said 

plate-like member and a point in the optical deflection equipment of any one description of the Claims 42-50. 

In the invention according to claim 55, the size of the bottom of the fulcrum member of said 4 pyramid form is characterized by 

being almost equal to the size of said plate-like member in the optical deflection equipment according to claim 54. 

[0019] 

In the invention according to claim 56, in the optical deflection equipment of any one description of the Claims 42-53, when said 
plate-like member is displaced with electrostatic attraction, the reflecting direction of an incoming beam is determined by 
contacting by said substrate, the point, or a line. 

in the invention according to claim 57, it resembles any one of the Claims 42-56, and a fulcrum member has a slant face which 

touches a plate shape component in the optical deflection equipment of a description 

[0020] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 58, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected, Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, It is 
provided in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface, Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity. It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, and contact with said fulcrum member gives the potential of said plate-like member. 
[0021] 

In the invention according to claim 59, it is characterized by the upper surface whole region of said plate-like member being said 
light reflex field in the optical deflection equipment according to claim 58. 

In the optical deflection equipment according to claim 58 or 59, said plate-like member is constituted from invention according to 
claim 60 by lamination with the dielectric layer which consists of a component which has a dielectric, and said conductor layer. 
[0022] 

In the invention according to claim 61, it is characterized by the specific inductive capacity of said dielectric layer being three or 
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more in the optical deflection equipment according to claim 60. 

In the optical deflection equipment according to claim 60 or 61, said dielectric layer of said plate-like member is constituted from 

the invention according to claim 62 by the silicon nitride film. 

[0023] 

In the invention according to claim 63, in the optical deflection equipment of any one description of the Claims 58-62, two or 
more electrodes are formed on said substrate which counters the rear-face side of said plate-like member, and this electrode is 
electrically separated from said crowning of said fulcrum member. 

In the invention according to claim 64, said at least a part of conductor layer of said plate-like member has countered with said 

electrode in the optical deflection equipment according to claim 63. 

[0024] 

In the invention according to claim 65, in the optical deflection equipment of any one description of the Claims 58-64. said plate- 
like member and said fulcrum member have touched at the point mostly, and said fulcrum member is characterized by being a 
cone. 

In the invention according to claim 66, it is characterized by being a polygonal-pyramid object in which said plate-like member 
and said fulcrum member have touched at the point mostly, and said fulcrum member has two or more slant faces in the optical 
deflection equipment of any one description of the Claims 58-64. 
[0025] 

In the invention according to claim 67, it is characterized by being a columnar body in which said ptate-Iike member and said 
fulcrum member have touched by the line mostly, and said fulcrum member has a slant face, and a crowning has ** in which said 
plate-like member and line contact are possible in the optical deflection equipment of any one description of the Claims 58-64. 
In the invention according to claim 68, said slant face carries out two or more owners of the electrode for [ of said plate-like 
member ] being mostly formed corresponding to the whole region and making electrostatic attraction act on said slant face in the 
optical deflection equipment according to claim 66 or 67. 
[0026] 

By the invention according to claim 69, in the optical deflection equipment according to claim 68. said plate-like member is 
displaced with the electrostatic attraction from said slant face, and the direction of an optical deflection is specified by 
contacting to said slant face. 

By the invention according to claim 70, in the optical deflection equipment according to claim 68, two or more convex parts are 
formed on said slant face, and said plate-like member is displaced with the electrostatic attraction from said slant face, and the 
direction of an optical deflection is specified by contacting to said convex part. 
[0027] 

In the invention according to claim 71. it is characterized by atmosphere near said plate-like member being a vacuum mostly in 
optical deflection equipment of any one description of the Claims 58-70. 

In the invention according to claim 72, atmosphere near said plate-like member is characterized by being the atmosphere of an 

inertness gas in optical deflection equipment of any one description of the Claims 58-70. 

[0028] 

In optical deflection equipment of any one description of the Claims 63-72 in the invention according to claim 73, Potential which 
gives respectively arbitrary potential so that maximum potential difference may become said two or more electrodes beyond a 
specified value, and is given to said crowning is made equal to the maximum of potential and one value of the minimums which 
are given to said two or more electrodes. 

In optical deflection equipment of any one description of the Claims 63-72 in the invention according to claim 74, About a 
straight line which passes along said crowning which serves as an axis of displacement of said plate-like member among said two 
or more electrodes, Let potential which gives respectively arbitrary potential so that maximum potential difference may become 
in an electrode which exists in the same side beyond a specified value, and is given to said crowning be the maximum of potential 
and an abbreviated mean value of the minimum which are given to said two or more electrodes. 
[0029] 

In the invention according to claim 75, it is characterized by said conductor layer being an aluminum system metal membrane in 
optical deflection equipment of any one description of the Claims 58-74. 

In the invention according to claim 76, said conductor layer serves as said light reflex field in the optical deflection equipment 
according to claim 75. 

In the invention according to claim 77, optical deflection equipment of any one description of the Claims 58-76 has been 

arranged to one dimension or two-dimensional array form on plurality and arbitrary substrates. 

[0030] 

In the invention according to claim 78, in an image projection display device, optical deflection equipment of any one description 
of the Claims 58-76, Or the optical deflection array according to claim 77 is used as an optical switch means which changes a 
reflecting direction of incident light according to image data, and a picture by said image data is projected on a screen. In the 
invention according to claim 79, in the image projection display device according to claim 78, a normal line direction of a light 
reflection surface in case said plate-like member of said optical deflection equipment is in a center valve position arranges so 
that it may become in the direction mostly with the operation direction of gravity. 
[0031] 

In the invention according to claim 80. the optical deflection array according to claim 77 is used as a line exposure type latent 
image formation means in an image forming device. 

In the invention according to claim 81, in the image forming device according to claim 80, a normal line direction of a light 
reflection surface in case said plate-like member of said optical deflection equipment is in a center valve position arranges so 
that it may become in the direction mostly with the operation direction of gravity. 
[0032] 

In the invention according to claim 82, transmission of light information is changed in an optical transmission device between one 
input/output port and arbitrary ports in two or more input/output port, using optical deflection equipment of any one description 
of the Claims 68-76 as an optical switch means. 

In the invention according to claim 83. the optical deflection array according to claim 77 is used as an optical switch means in an 
optical transmission device, Transmission of light information is changed, respectively between arbitrary ports in two or more 
input/output port of one input output section, and arbitrary ports in input/output port of plurality of an input output section of 
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another side. 

In the invention according to claim 84, in the optica! transmission device according to claim 83, a normal line direction of a light 
reflection surface in case said plate-like member of said optical deflection equipment is in a center valve position arranges so 
that it may become in the direction mostly with the operation direction of gravity. 
[0033] 

In a "manufacturing method of optical deflection equipment of any one description of the Claims 58-76 in the invention according 
to claim 85, A process which patternizes a process of forming said fulcrum member at least, and a component which has the 
conductivity of two or more electrodes and said fulcrum member at an arbitrary substrate top. and is formed, A process of 
pattemizing said plate-like member which serves as deposition and a process which carries out flattening from at least one layer 
in the 1 st sacrifice layer, A process of depositing the 2nd sacrifice layer, and a process of pattemizing the 1 st sacrifice layer and 
2nd sacrifice layer, It has a process of pattemizing said regulating member in arbitrary parts of the 1 st and 2nd pattemized this 
sacrifice layers, and the process of removing the 1 st and 2nd this pattemized sacrifice layers by etching. 
[0034] 

In the manufacturing method of the optical deflection array according to claim 77 by the invention according to claim 86, The 
process of sticking two or more divisions one dimension or in the shape of two dimensions, forming them, and forming said 
fulcrum member at least for every division on arbitrary substrates, The process of pattemizing and forming the component which 
has the conductivity of two or more electrodes and said fulcrum member, The process of pattemizing said plate-like member 
which serves as deposition and a process which carries out flattening from at least one layer in the 1 st sacrifice layer, The 
process of depositing the 2nd sacrifice layer, and the process of pattemizing the 1st sacrifice layer and 2nd sacrifice layer, It has 
the process of pattemizing said regulating member in the arbitrary parts of the 1st and 2nd pattemized this sacrifice layers, and 
the process of removing the 1st and 2nd this pattemized sacrifice layers by etching. 
[0035] 

In the invention according to claim 87, it has at least a process which makes a thin film deposit on two or more electrodes, and 
the process of pattemizing this thin film and forming a convex part, in the manufacturing method of the optical deflection 
equipment according to claim 70. 
[0036] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 88, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected, Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, It is 
provided in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface, Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity. It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper. It had two or more electrodes for making electrostatic attraction act on said substrate, the potential of said plate-like 
member was given by contact with said fulcrum member, said plate-like member and said fulcrum member have touched at the 
point mostly, said fulcrum member is a cone, and it is characterized by the crowning of this cone being spherical. 
[0037] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 89, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected, Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, It is 
provided in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface, Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity, It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, Had two or more electrodes for making electrostatic attraction act on said substrate, the potential of said plate-like 
member was given by contact with said fulcrum member, said plate-like member and said fulcrum member have touched at the 
point mostly, and said fulcrum member A cone. It is characterized by being the form which made the pillar which has the bottom 
of the path and equal diameter of this bottom under this cone bottom unite. 
[0038] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 90, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected. Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, It is 
provided in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface, Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity, It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, It had two or more electrodes for making electrostatic attraction act on said substrate, the potential of said plate-like 
member was given by contact with said fulcrum member, said plate-like member and said fulcrum member have touched at the 
point mostly, and it is characterized by said fulcrum member being truncated cone shape. 
[0039] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 91, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected, Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively. It is 
provided'in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
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have a fixed end, but it has said light reflex field on the upper surface, Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity. It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, Had two or more electrodes for making electrostatic attraction act on said substrate, the potential of said plate-like 
member was given by contact with said fulcrum member, said plate-like member and said fulcrum member have touched at the 
point mostly, and said fulcrum member A truncated cone. It is characterized by being the form which made the pillar which has 
the bottom of the path and equal diameter of this bottom under this truncated cone bottom unite. 
[0040] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 92, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected, Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, It is 
provided in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface. Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity, It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, It had two or more electrodes for making electrostatic attraction act on said substrate, the potential of said plate-like 
member was given by contact with said fulcrum member, said plate-like member and said fulcrum member have touched at the 
point mostly, and it is characterized by said fulcrum member being a pillar. 
[0041] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 93, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected, Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, It is 
provided in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface. Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact \on the back which touches said crowning at least consists of a 
component which has conductivity. It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, The potential of said plate-like member was given by contact with said fulcrum member, and said plate-like member and 
said fulcrum member have touched at the point mostly, And said fulcrum member is a polygonal-pyramid object which has two or 
more slant faces, said slant face carries out two or more owners of the electrode for being mostly formed corresponding to the 
whole region and making electrostatic attraction act on said slant face of said plate-like member, and two or more convex parts 
are formed on said slant face, Said plate-like member is displaced with the electrostatic attraction from said slant face, the 
direction of an optical deflection is prescribed by by contacting to said convex part, and said convex part is arranged by band- 
like [ two or more ] on the electrode. 
[0042] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 94, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected, Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, It is 
provided in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface, Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity, It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, The potential of said plate-like member was given by contact with said fulcrum member, and said plate-like member and 
said fulcrum member have touched at the point mostly, And said fulcrum member is a polygonal-pyramid object which has two or 
more slant faces, said slant face carries out two or more owners of the electrode for being mostly formed corresponding to the 
whole region and making electrostatic attraction act on said slant face of said plate-like member, and two or more convex parts 
are formed on said slant face, Said plate-like member is displaced with the electrostatic attraction from said slant face, the 
direction of an optical deflection is prescribed by by contacting to said convex part, said convex part is arranged by band-like 
[ two or more ], and said electrode is formed in the flat part around this convex part. 
[0043] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 95, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected. Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, It is 
provided in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity. It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface, Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity, It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, The potential of said plate-like member was given by contact with said fulcrum member, and said plate-like member and 
said fulcrum member have touched by the line mostly, And said fulcrum member has a slant face, crownings are said plate-like 
member and a columnar body which has ** in which line contact is possible, and said slant face carries out two or more owners 
of the electrode for being mostly formed corresponding to the whole region and making electrostatic attraction act on said slant 
face of said plate-like member, Two or more convex parts are formed on said slant face, said plate-like member is displaced with 
the electrostatic attraction from said slant face, the direction of an optical deflection is prescribed by by contacting to said 
convex part, and said convex part is arranged by band-like [ two or more ] on the electrode. 
[0044] 
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By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 96, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected, Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively, It is 
provided in two or more ends of said substrate, respectively, arid said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface, Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity. It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, The potential of said plate-like member was given by contact with said fulcrum member, and said plate-like member and 
said fulcrum member have touched by the line mostly. And said fulcrum member has a slant face, crownings are said plate-like 
member and a columnar body which has ** in which line contact is possible, and said slant face carries out two or more owners 
of the electrode for being mostly formed corresponding to the whole region and making electrostatic attraction act on said slant 
face of said plate-like member, Two or more convex parts are formed on said slant face, said plate-like member is displaced with 
the electrostatic attraction from said slant face, the direction of an optical deflection is prescribed by by contacting to said 
convex part, said convex part is arranged by band-like [ two or more ], and said electrode is formed in the flat part around this 
convex part. 
[0045] 

In the invention according to claim 97, it is characterized by the upper surface whole region of said plate-like member being said 

light reflex field in optical deflection equipment of any one description of the Claims 88-96. 

[0046] 

In optical deflection equipment of any one description of the Claims 88-97, said plate-like member is constituted from invention 
according to claim 98 by lamination with a dielectric layer which consists of a component which has a dielectric, and said 
conductor layer. 
[0047] 

In the invention according to claim 99, it is characterized by specific inductive capacity of said dielectric layer being three or 

more in the optical deflection equipment according to claim 98. 

[0048] 

In the optical deflection equipment according to claim 98 or 99, said dielectric layer of said plate-like member is constituted from 
the invention according to claim 100 by silicon nitride film. 
[0049] ' 

In the invention according to claim 101, in optical deflection equipment of any one description of the Claims 88-100, said 
electrode is provided in a position which counters the rear-face side of said plate-like member, and this electrode is electrically 
separated from said crowning of said fulcrum member. 
[0050] 

In the invention according to claim 102, said at least a part of conductor layer of said plate-like member has countered with said 

electrode in the optical deflection equipment according to claim 101. 

[0051] 

In the invention according to claim 1 03, said regulating member has the extended base projected to the opposite direction in a 
lower end part with the projection direction of a top stopper in the optical deflection equipment of any one description of the 
Claims 88-102. 
[0052] 

By being displaced with the electrostatic attraction according to the potential given to the component which has a light reflex 
field in the invention according to claim 104, In the optical deflection equipment with which the light flux which enters into this 
light reflex field changes a reflecting direction, and is deflected, Have a substrate, two or more regulating members, a fulcrum 
member, and a plate-like member, and said two or more regulating members have a stopper in the upper part, respectively. It is 
provided in two or more ends of said substrate, respectively, and said fulcrum member has a crowning which comprises a 
component which has conductivity, It is provided in the upper surface of said substrate, and said plate-like member does not 
have a fixed end, but it has said light reflex field on the upper surface, Have a conductor layer which consists of a component 
which has conductivity in part at least, and the point of contact on the back which touches said crowning at least consists of a 
component which has conductivity, It is arranged in movable in the space between said substrate, said fulcrum member, and said 
stopper, The optical deflection equipment which gives the potential of said plate-like member by contact with said fulcrum 
member Plurality, On arbitrary substrates, it arranges to one dimension or two-dimensional array form, said substrate of said 
optical deflection equipment is made circular, the position of said regulating member of adjoining substrates is coincided, both 
regulating members are unified, and it is considered as a compound regulating member. 
[0053] 

arranging said regulating member or a compound regulating member on the circumference of said substrate in the optical 
deflection array according to claim 104 in the invention according to claim 105 at six regular intervals — said optical deflection 
equipment — two-dimensional — the maximum — it arranged densely 
[0054] 

In the invention according to claim 106, said regulating member has the extended base projected to the opposite direction in a 
lower end part with the projection direction of a top stopper in the optical deflection array according to claim 104 or 105. 
[0055] 

In the invention according to claim 107, in the optical deflection array of any one description of the Claims 104-106, said 
compound regulating member. It is characterized by being a form where provided the straight part in the both ends to which the 
plate-like base which lies on a substrate ranging over division into equal parts counters both substrates on the boundary line of 
two adjoining substrates, and the stopper which projects at said boundary line and an opposite direction was formed in the 
crowning of both straight parts, respectively. 
[0056] 

In the invention according to claim 108, in the optical deflection array of any one description of the Claims 104-106. said 
compound regulating member. It has a stopper which provides a straight part on a substrate at both substrates ranging over 
division into equal parts, and projects bidirectionally in the crowning of this straight part on the boundary line of two adjoining 
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substrates. 
[0057] 

A process of forming said fulcrum member at least on arbitrary substrates in the invention according to claim 109, A process of 
patternizing and forming a component which has the conductivity of two or more electrodes and said fulcrum member, A process 
of patternizing said plate-like member which serves as deposition and a process which carries out flattening from at least one 
layer in the 1st sacrifice layer, A process of depositing the 2nd sacrifice layer, and a process of patternizing the 1st sacrifice 
layer and 2nd sacrifice layer, It is characterized by a manufacturing method of optical deflection equipment of any one 
description of the Claims 128-143 which have a process of patternizing said regulating member in arbitrary parts of the 1st and 
2nd patternized this sacrifice layers, and the process of removing the 1 st and 2nd this patternized sacrifice layers by etching. 
[0058] 

In the invention according to claim 1 10, a crowning of said fulcrum member is projected in a manufacturing method of the optical 

deflection equipment according to claim 109 from said 1st sacrifice layer by which flattening was carried out. 

[0059] 

A process of sticking two or more divisions one dimension or in the shape of two dimensions, forming them, and forming said 
fulcrum member at least for every division on arbitrary substrates in the invention according to claim 1 1 1, A process of 
patternizing and forming a component which has the conductivity of two or more electrodes and said fulcrum member, A process 
of patternizing said plate-like member which serves as deposition and a process which carries out flattening from at least one 
layer in the 1 st sacrifice layer, A process of depositing the 2nd sacrifice layer, and a process of patternizing the 1 st sacrifice 
layer and 2nd sacrifice layer, A process of patternizing said regulating member in arbitrary parts of the 1 st and 2nd patternized 
this sacrifice layers. It is characterized by a manufacturing method of an optical deflection array of any one description of the 
Claims 144-148 which have the process of removing the 1st and 2nd patternized this sacrifice layers by etching. 
[0060] 

In the invention according to claim 112, the crowning of said fulcrum member is projected in the manufacturing method of the 

optical deflection array according to claim 1 1 1 from said 1 st sacrifice layer by which flattening was carried out. 

[0061] 

[Mode for carrying out the invention] 

Next, an embodiment of the invention is described in detail with reference to Drawings. 

Drawing 1 and drawing 2 are a sectional view of the optical deflection equipment concerning a 1st embodiment of this invention, 
and a top view, and the reflecting direction of incident light One axis, Or the optical deflection equipment 0 which changes in the 
biaxial direction and performs an optical deflection, The reflective means 1 provided with the reflector in which incident light is 
reflected, and the plate shape component 2 of the plate shape formed with the thin film which combines the reflective means 1 
with the surface and constitutes it, The silicon substrate 3b which has a plane direction (100) of the substrate 3 laid without 
fixing the plate shape component 2, The fulcrum member 4 used as the fulcrum at the time of displacement of the inclining plate 
shape component 2 on the silicon substrate 3b which has the above-mentioned (100) plane direction of the substrate 3, The 
bamboo hat shape member 5 of the bamboo hat form which forms the void (G) where displacement is arranged in the state of 
freedom in the plate shape component 2 on the fulcrum member 4, It consists of the electrode 6 which countered the 
circumference of the fulcrum member 4 on the silicon substrate 3b which has the above-mentioned (100) plane direction of the 
substrate 3 with the rear face of the plate shape component 2, and has been arranged, Displacement arranges in the state of 
freedom in the void (G) formed between the fulcrum member 4 top on the silicon substrate 3b which has the above-mentioned 
(100) plane direction of the substrate 3 without fixing the reflective means 1 and the plate shape component 2 on the silicon 
substrate 3b which has the above-mentioned (100) plane direction of the substrate 3, and the bamboo hat shape member 5, 
Potential is given to the electrode 6 which countered the circumference of the fulcrum member 4 on the silicon substrate 3b 
which has the above-mentioned (100) plane direction of the substrate 3 with the plate shape component 2, and has been 
arranged, Since the reflecting direction of incident light is changed by the reflective means 1 on the plate shape component 2 
inclined and laid on the fulcrum member 4 and it was made to perform an optical deflection, the reflecting direction of incident 
light One axis, or the structure and control which change in the biaxial direction and perform an optical deflection are easy — a 
response being also quick, change and degradation having few mechanical strengths also at the time of long term use, and driver 
voltage being [ it is easy and an operation is stable, ] low, without restricting the wavelength of the incident light to be used, and 
with saving resources. A miniaturization and integration are possible, the yield is also high, and an operating environment is not 
restricted by low cost, either. 
[0062] 

The plate shape component 2 of the plate shape formed with the thin film which combines the reflective means 1 with the 
surface and constitutes it, A shock since it was formed with the thin film so that it might mention later, when weight is reduced 
and the plate shape component 2 collides with the bamboo hat shape member 5 at the time of standby, A shock when the plate 
shape component 2 contacts the substrate 3 at the time of operation can be reduced, and a mechanical strength can provide 
now the optical deflection equipment 0 with little change and degradation also at the time of long term use. 
The substrate 3 has that desirable for which silicon, glass, etc. are generally used in the semiconductor process or the liquid 
crystal process, when the thing of a miniaturization is taken into consideration. 

The substrate 3 in the optical deflection equipment 0 is formed by the silicon substrate 3b which forms in the same substrate as 
a drive-system circuit, and has the above-mentioned (100) plane direction in consideration of easy composition and low-cost- 
izing. 

The bamboo hat shape member 5 is bamboo hat form so that the movable range where the plate shape component 2 is displaced 
may be restricted to arbitrary voids (G). Corresponding to the periphery of the plate shape component 2, a predetermined 
interval (g) is vacated and two or more bamboo hat shape member 5a^ of each, bamboo hat shape member 5a2, bamboo hat 
shape member 533, and bamboo hat shape member 5a4 are arranged in four corners. Or although not illustrated, the bamboo hat 
shape member 5 is arranged to all the fields corresponding to the periphery of the plate shape component 2. 
The bamboo hat shape member 5 is formed with the silicon oxide film 5d or the chromium oxide film 5f. Therefore, when the 
optical deflection equipment 0 is array-ized like the one-dimensional optical deflection array 10 which is not illustrated or the 
two-dimensional optical deflection array 20. in order to make the area ratio of the reflection region of the reflector 1 a of the 
reflective means 1 into the maximum, it can constitute from a thin film and space-saving as much as possible, and the 
mechanical strength is strong. 
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The fulcrum member 4 serves as a fulcrum in case the plate shape component 2 is displaced, and according to the performance 
for which the optical deflection equipment 0 is asked, arbitrary form is chosen so that it may mention later. Since the fulcrum 
member 4 is formed with the silicon oxide film 4f or the silicon nitride film 4g, the mechanical strength is strong. However, when 
letting the fulcrum member 4 pass and taking the potential of the plate shape component 2, it is formed with conductive 
materials, such as various metal membranes. 
[0063] 

Drawing 3 and drawing 4 are composition and an explanatory view of operation, and in the figure, even if there are few reflective 
means 1 which combined with the surface of the plate shape component 2, and were constituted, the reflector 1a of a light reflex 
field is monotonous, and is formed. The above-mentioned reflector 1a of the reflective means 1 shows drawing 3 t he mimetic 
diagram of a light reflex in case the above-mentioned reflector 1a of the reflective means 1 is a convex configuration like a 
graphic display about the mimetic diagram of the light reflex in the case of being monotonous at drawing 4 . 

The above-mentioned reflector 1a of the reflective means 1 is able for light flux which entered into a light reflex field to arrange 
a reflecting direction, and to reflect it according to a monotonous thing, as shown in drawing 3 , Also when an optical change is 
attained only in the target reflecting direction and it uses the optical deflection equipment 0 for each optical information 
processing device 1 00, the image forming device 200 and the image projection display device 300 which are not illustrated, and 
optical transmission device 400 grade, without diffusing a reflected light, influence on acjjacent elements is inhibited and it is 
important. As smoothness of the above-mentioned reflector 1 a of the reflective means 1 . curvature-radius Ra is wanted to be 
not less than several meters. 

On the other hand, temporarily, as shown in drawing 4 , when the above-mentioned reflector 1a of the reflective means 1 shows a 
convex configuration like a graphic display, since a reflecting direction is diffused and it reflects, it becomes remarkable 
influencing light flux which entered into a light reflex field on adjacent elements. In the described image forming device 200 and 
described image projection display device 300 grade which are not illustrated, about a reflected light, further, especially this 
becomes remarkable in a magnifying optical system, optical writing, when making it display. Drawing 5 thru/or drawing 8 are the 
figures showing a fault in case there are not a sectional view of a 2nd embodiment of this invention, a top view, an explanatory 
view of operation, and a curved shape section, and the curved shape section 2a of curved shape is formed in face shape of a 
part where the plate shape component 2 touches the fulcrum member 4 in each figure (see drawing 5 and drawing 6) . A method 
of forming the above-mentioned curved shape section 2a is mentioned later. 

When the plate shape component 2 carries out tilt displacement of the above-mentioned curved shape section 2a with 
electrostatic attraction by arranging this to the plate shape component 2 near the fulcrum member 4, displacement of it 
centering on the above-mentioned curved shape section 2a is attained at the time of displacement of the plate shape component 
2, and it can control that the plate shape component 2 shifts. In other words, positioning of the plate shape component 2 to the 
fulcrum member 4 becomes easy spontaneously. 

Thereby, as shown in drawing 7 , the plate shape component 2 controls contacting the side of the bamboo hat shape member 5 at 
the time of displacement of the plate shape component 2. 

On the other hand, as shown in drawing 8 , when there is no above-mentioned curved shape section 2a, temporarily, fault, like the 
plate shape component 2 shifts to a position of the direction of arrow C of a graphic display occurs, reflection performance by it 
falls, it becomes remarkable generating it of mechanical wear of the fulcrum member 4 and its part, and a mechanical strength 
falls. 
[0064] 

Drawing 9 t hru/or drawing 12 are a sectional view of a 3rd embodiment of this invention, a top view, and a perspective view 
showing the example of composition of a fulcrum member, and in each figure the fulcrum member 4, The face shape of the part 
which touches the plate shape component 2 is cylindrical shape 4ai which is the circular shaped part 4a, and as mentioned 
above, since it is formed with the above-mentioned silicon oxide film 4f or the above-mentioned silicon nitride film 4g, the 
mechanical strength is strong. When similarly letting the fulcrum member 4 pass and taking the potential of the plate shape 
component 2, it is formed with conductive materials, such as various metal membranes. 
As shown in drawing 1 1 , the fulcrum member 4 is the above-mentioned cylindrical shape 4av 

However, as shown in drawing 12 , form which has 4d of slant-faces j of 4 d of slant faces in a part near the plate shape 
component 2 and in which a touch area of the above-mentioned circular shaped part 4a is reduced as much as possible may be 
sufficient. 

Therefore, in a field in contact with the plate shape component 2, the fulcrum member 4 from having the above-mentioned 
circular shaped part 4a. It becomes possible easily, and carrying out tilt displacement of the plate shape component 2 of plate 
shape formed with a thin film which combines the reflective means 1 with the surface in the arbitrary directions corresponding to 
a direction which acts on electrostatic attraction, and constitutes it to them reduces a touch area of the plate shape component 
2 and the fulcrum member 4, and it becomes easy [ an optica! deflection of the biaxial direction ]. 

Drawing 1 3 thru/or drawing 1 6 are a sectional view of a 4th embodiment of this invention, a top view, and a perspective view 
showing an example of composition of a fulcrum member, and in each figure the fulcrum member 4, A fulcrum part which touches 
the plate shape component 2 is the conical shape part 4b which touches at a point mostly, and as mentioned above, since it is 
formed with the above-mentioned silicon oxide film 4f or the above-mentioned silicon nitride film 4g, a mechanical strength is 
strong. When similarly letting the fulcrum member 4 pass and taking potential of the plate shape component 2, it is formed with 
conductive materials, such as various metal membranes. 

As shown in drawing 15 , as for the above-mentioned conical shape 4b of the fulcrum member 4, the peak has point form 4bi. 
However, as shown in drawing 16 , in the part near the plate shape component 2, round shape 4b2 which has a radius of circle 
may be sufficient as the neighborhood of the peak. 

Therefore, since the fulcrum member 4 is the above-mentioned conical shape part 4b like a graphic display, it can strengthen the 
mechanical strength by the side of the substrate 3 of the fulcrum part of the fulcrum member 4, and it and displacement of the 
plate shape component 2, Since it is prescribed by the contact' portion 2d with the upper surface of the substrate 3 in the end of 
the plate shape component 2, a touch area is reduced as much as possible, and the adherence and contact electrification to the 
substrate 3 of the plate shape component 2 can be controlled. 

Similarly, since the fulcrum member 4 has point form in the field in contact with the plate shape component 2, it becomes easy 
[ carrying out tilt displacement of the plate shape component 2 in the arbitrary directions corresponding to the direction which 
acts on electrostatic attraction ]. 
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[0065] 

Drawing 1 7 and drawing 18 are a sectional view of a 5th embodiment of this invention, and a top view, and in the figure the 
fulcrum member 4, The field of the fulcrum part of the fulcrum member 4 which touches the plate shape component 2 is the 
rectangular rectangular form part 4c, and as mentioned above, since it is formed with the above-mentioned silicon oxide film 4f 
or the above-mentioned silicon nitride film 4g, the mechanical strength is strong. When similarly letting the fulcrum member 4 
pass and taking the potential of the plate shape component 2, it is formed with conductive materials, such as various metal 
membranes. Therefore, since the above-mentioned rectangular form part 4c of the fulcrum member 4 which touches the plate 
shape component 2 is a rectangle, it is stabilized and the tilt displacement of the fulcrum member 4 to the short length direction 
of the fulcrum member 4. i.e., the tilt displacement by the electrostatic attraction of the plate shape component 2 of 1 shaft 
orientations, can be caused. 

Drawing 1 9 t hru/or drawing 22 are a sectional view of a 6th embodiment of this invention, a top view, and a perspective view 
showing the example of composition of a fulcrum member, and the fulcrum member 4, The fulcrum part of the fulcrum member 4 
which touches the plate shape component 2 is the ridge form part 4e which consists of form of a ridge of having 4d of slant- 
faces 2 of 4 d of the above-mentioned slant faces which touch by a line mostly, and as mentioned above, Since it is formed with 
the above-mentioned silicon oxide film 4f or the above-mentioned silicon nitride film 4g, the mechanical strength is strong. When 
similarly letting the fulcrum member 4 pass and taking the potential of the plate shape component 2, it is formed with conductive 
materials, such as various metal membranes. 

As shown in drawing 21 , the fulcrum part of the above-mentioned ridge form part 4e of the fulcrum member 4 is linearity-like 4ej 
which makes a line the peak, but as shown in drawing 22 , round shape 4e2 which has a radius of circle may be sufficient as the 
neighborhood of the peak. 

Since the fulcrum part of the above-mentioned ridge form part 4e of the fulcrum member 4 which touches the plate shape 
component 2 has touched by the line mostly, the touch area of the above-mentioned ridge form part 4e of the fulcrum member 4 
and the plate shape component 2 is reduced, it is stabilized and the tilt displacement by the electrostatic attraction of the plate 
shape component 2 of 1 shaft orientations can be caused. 

From it being the ridge-like form where the above-mentioned ridge form part 4e of the fulcrum member 4 has 4d of slant-faces 2 
which is 4d of the above-mentioned slant faces. Since displacement of strength and the plate shape component 2 is prescribed 
in the mechanical strength of the fulcrum member 4 by the above-mentioned contact portion 2d with the upper surface of the 
substrate 3 in the end of the plate shape component 2, a touch area is reduced as much as possible, and the adherence and 
contact electrification to the substrate 3 of the plate shape component 2 can be controlled. 
[0066] 

In drawing 23 and drawing 24 , the electrode 6 for making electrostatic attraction act, Four pieces, electrode 6a^, electrode 6a2, 
electrode 683, and electrode 6a4, are formed like a graphic display at least two or more pieces on the substrate 3 with which the 
fulcrum member 4 which counters the back side of the plate shape component 2 was formed, for example, and the plate shape 
component 2 has floated electrically. As construction material of electrode 6a 1f electrode 6a2, electrode 683, and electrode 684, 
when conductivity etc. are taken into consideration, metal, such as aluminum system metal, titanium nitride, and titanium, is 
desirable. 

For example, two or more electrode formed in the substrate 3 like a graphic display, The electrostatic attraction resulting 
from the potential difference between four of electrode 6a 2 . electrode 6a 3 , and electrode 6a 4 . A play can be given via [ the plate 
shape component 2 ] dielectrically between each electrode 6aj of the plate shape component 2 and the electrode 6, electrode 
6a 2 , electrode 6a 3 , and electrode 6a 4 , and the plate shape component 2 can be displaced in the direction of the purpose. 
A displacement direction of the plate shape component 2 is changeable at high speed by impressing arbitrary voltage to each 
electrode 6ai of the electrode 6 which counters considering fulcrum member 4 ** as a center succeedingly, electrode 6a2, 
electrode 683, and electrode 684. 

Two or more electrode 6a! of each of the electrode 6, electrode 6a2, structure and control which can make produce potential 
difference arbitrarily between electrode 6a 3 and electrode 684," are controlled by the biaxial direction with high precision in 
direction of an inclination of the plate shape component 2 by that cause, and perform an optical deflection are still easier it is 
easy, an operation is stable and a response can also be made still quicker. 

* n drawing 25 and drawing 26 , a light reflex field of the above-mentioned reflector 1a of the reflective means 1 or conductive area 
2b of the plate shape component 2 which has conductivity in part at least was formed, and at least a part of above-mentioned 
conductive area 2b has countered with the electrode 6. As construction material of the above-mentioned conductive area 2b, 
when conductivity etc. are taken into consideration, metal, such as aluminum system metal, titanium nitride, and titanium, is 
desirable. When low-cost-izing to serve also as a light reflex field of the above-mentioned reflector 1a of the reflective means 1 
with the above-mentioned conductive area 2b, it is desirable for reflection performance to be good and the above-mentioned 
aluminum system metal 1b is desirable especially in that case. 

Two or more two or more pieces formed in the substrate 3 like a graphic display, for example, each electrode 6ai of the 
electrode 6, The electrostatic attraction resulting from the potential difference between electrode 6a2, electrode 683, and 
electrode 6a 4 , A play can be given via the above-mentioned conductive area 2b between two or more electrode 6a! of each of 
the plate shape component 2 and the electrode 6, electrode 6a2- electrode 683, and electrode 6a 4 , and the plate shape 
component 2 can be displaced in the direction of the purpose by lower driver voltage. 

The displacement direction of the plate shape component 2 is changeable centering on the fulcrum part of the fulcrum member 4 
succeedingly at high speed by impressing arbitrary voltage to each electrode 6aj of the plurality of the electrode 6 which 
counters, electrode 6a2» electrode 683, and electrode 684. 

Between each electrode 6at of the plurality of the electrode 6 which counters, electrode 6a 2 . electrode 6a 3 . and electrode 6a 4 . 
potential difference can be produced arbitrarily and. thereby, direction of the inclination of the plate shape component 2 can be 
controlled by the biaxial direction with high precision. 
[0061] ' i V ! 

A reflective means 1 by which the optical deflection equipment 0 reflects incident light in drawing 27 and drawing 28. The plate 
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shape component 2 of the plate shape formed with the thin film which combines the reflective means 1 with the surface and 
constitutes it, The fulcrum member 4 used as the fulcrum at the time of displacement of the inclining plate shape component 2 
on the substrate 3 laid without fixing the plate shape component 2, and the substrate 3, Bamboo hat shape member 5a j of the 
bamboo hat shape member 5 of the bamboo hat form which forms the void (G) where displacement is arranged in the state of 
freedom in the plate shape component 2 on the fulcrum member 4, Bamboo hat shape member 5a2< bamboo hat shape member 
5a3, and bamboo hat shape member 5a4, It consists of electrode 6ai which countered the circumference of the fulcrum member 
4 on the substrate 3 with the rear face of the plate shape component 2, and has been arranged, electrode 6a2, electrode 633, and 
electrode 684 (see drawing 27 ). 

And in the optical deflection equipment 0 the plate shape component 2, Since it does not have a fixed end, the early position 
Bamboo hat shape member 5aj of the bamboo hat shape member 5 of the fulcrum member 4 top on the substrate 3, and bamboo 
hat form, Since it is restricted in the void (G) formed between bamboo hat shape member 5a2, bamboo hat shape member 5a3, 
and bamboo hat shape member 5a4 and displacement is free, The arrangement which keeps away from electrode 6a j, electrode 
6a2, electrode 683, and electrode 684 most was indicated (see drawing 28 ). 

In drawing 29 and drawing 30 , the optical deflection equipment 0 performs a reset action, in order to install the plate shape 
component 2 on the fulcrum member 4 from an initial state. 

In a reset action, electrode 6a electrode 6a2, By [ of electrode 683 and electrode 684 ] making potential into electrode 6a^=X 
(V), electrode 6a2=0(V), electrode 6a3=X/2(V), and electrode 6a4=X/2(V), respectively, Electrostatic attraction distribution as 
shown by the white arrow of the graphic display was acquired, and the size of the white arrow showed the size of electrostatic 
attraction. 

The plate shape component 2 inclines in the direction of arrow M of a graphic display, at least a part of plate shape component 2 
2d. for example, the above-mentioned contact portion of the end of the plate shape component 2, contacts the substrate 3, a 
direction is specified like a graphic display, and a reflected light is obtained in a reset direction. 

X(V)s impressed here The plate shape component 2 and each electrode 6a j, It is determined by the distance between electrode 
6a2. electrode 683, and electrode 684, electric capacity, etc., and becomes a little larger voltage than voltage Y(V) which causes 
the inclination centering on displacement of the usual plate shape component 2, i.e., the fulcrum part of the fulcrum member 4. 
[0068] 

In drawing 31 and drawing 32 , next, electrode 6a j, electrode 6a2« By [ of electrode 6a 3 and electrode 6a 4 ] making potential into 
electrode 6a^=Y/2(V), electrode 6a2=Y/2(V), electrode 6a3=Y(V), and electrode 6a4=0(V), respectively, The plate shape 
component 2 inclines in the direction of arrow N of a graphic display at high speed in a reset direction and a counter direction, 
and at least a part of plate shape component 2 2d, for example, the above-mentioned contact portion of the end of the plate 
shape component 2, contacts the substrate 3, it specifies a direction like a graphic display, and performs an optical deflection. 
That is, the displacement direction of the plate shape component 2 is changeable at high speed by impressing arbitrary voltage to 
electrode 6a^ which counters centering on the fulcrum part of the fulcrum member 4, electrode 6a2, electrode 683, and electrode 
6a 4 . 

In drawing 33 and drawing 34 , electrode 6aj, electrode 6a2, By making potential of electrode 683 and electrode 684 into electrode 
6a 1 =Y/2(V), electrode 6a 2 =0(V), electrode 6a 3 =Y/2(V), and electrode 6a 4 =Y(V), respectively. The optical deflection (1) of drawing 
31 and drawing 32 changes an axis, the plate shape component 2 carries out tilt displacement in the direction of arrow O of a 
graphic display at high speed, and at least a part of plate shape component 2 2d, for example, the above-mentioned contact 
portion of the end of the plate shape component 2, contacts the substrate 3, it specifies a direction, and performs an optical 
deflection (2). , 

That is. direction of the inclination of the plate shape component 2 is controllable by the biaxial direction with high precision. 
As mentioned above, by giving different potential between two or more electrode 6aj of the electrode 6, electrode 6a2, electrode 
683, and electrode 634, The plate shape component 2 is displaced with electrostatic attraction, namely, it inclines centering on 
the fulcrum part of the fulcrum member 4, and the entering light flux can change a reflecting direction. 

By [ of 4 d of the above-mentioned slant faces which the fulcrum member 4 does not illustrate ] contacting the plate shape 
component 2 in part at least, and performing an optical deflection, a shock at the time of contact can be got in a field, and the 
shock exerted on the plate shape component 2 can be eased. 4 d of the above-mentioned slant faces which the fulcrum member 
4 does not illustrate can prescribe direction of the inclination of the plate shape component 2. and the controllability of an 
inclination and stability are improved. 
[0069] 

By giving different potential between the different electrode 6, for example, electrode 6a j, and electrode 6a2 explains [ in / 
next / drawing 35 ] the times of a reset action including the effect which has arranged the above-mentioned conductive area 2b 
for the principle which electrostatic attraction generates on the plate shape component 2 to an example. Positive potential X(V) 
is impressed to electrode 6a i, and 0(V) is impressed to electrode 6a2- Although electrostatic attraction occurs between two- 
electrodes 6a j, electrode 6a2, and the plate shape component 2 that has floated electrically at this time and the plate shape 
component 2 is displaced to the electrode side, in electrode 6aj. positive charge appears with the positive potential first 
impressed to electrode 6a<\ . And via a void (G), it is dielectrically generated by the negative charge in the plate shape component 
2. and a negative charge spreads efficiently in electric conduction in the above-mentioned conductive area 2b simultaneously in 
it. Conversely, when it says, the plate shape component 2 is made to generate a negative charge efficiently with the above- 
mentioned conductive area 2b. Since the plate shape component 2 and the above-mentioned conductive area 2b have floated 
electrically at this time, in the plate shape component 2 and the above-mentioned conductive area 2b which counter electrode 
6a2 via a void (G), positive charge spreads typically. Electrode 6a2 which a negative charge generates typically is actually 
grounded by electrode 6a 2 so that it may correspond to the positive charge, but it becomes such when it thinks typically. 
Thereby, electrostatic attraction occurs also in the plate shape component 2 located in the electrode 6a 2 upper part. 
Although a series of flows explained the above-mentioned explanation, it does not necessarily happen by a series of flows, and 
the potential difference of two-electrodes 6a! and electrode 6a£ generates those phenomena in synchronization. 
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The plate shape component 2 and the above-mentioned conductive area 2b which have floated electrically actually serve as 
electrode 6ai and arbitrary potential between electrode 6a2. Arbitrary potential, the electrostatic attraction by the potential 
difference of electrode 6a 1f and arbitrary potential and the electrostatic attraction by the potential difference of electrode 6a£ 
will occur. 

This arbitrary potential changes with structural factors, such as area of a void (G), and electrode 6aj and electrode 6a2- Thus, 
with the generated electrostatic attraction, the plate shape component 2 is displaced to the electrode 6a ^ or electrode 6a2 side. 
[0070] 

In drawing 36 and drawing 37 , in the optical deflection equipment 0, 4d of slant-faces 3 of 4 d of the above-mentioned slant faces 
of the fulcrum member 4. It has for example, electrode 6aj of at least two or more electrodes 6 for [ of the plate shape 
component 2 ] being mostly formed corresponding to the whole region, and making electrostatic attraction act on 4d of above- 
mentioned slant-faces 3 of 4 d of the above-mentioned slant faces, electrode 6a2. electrode 683, and electrode 684. As 
construction material of the fulcrum member 4 which consists of on [ of 4 d of the above-mentioned slant faces ] above- 
mentioned 4d of slant-faces 3, they are the above-mentioned silicon oxide film 4f or the above-mentioned silicon nitride film 4g 
similarly. 

Like a graphic display, the plate shape component 2 is approached, the electrode 6 can be installed, and thereby more big 
electrostatic attraction can be generated as the fulcrum part of the fulcrum member 4 is approached. In other words, 
displacement of the plate shape component 2 is enabled more by the low voltage. 

Since it can contact all over electrode 6a 1, electrode 6a2- electrode 633, and electrode 6a4 and the plate shape component 2 can 
be displaced, the shock at the time of contact can .be distributed and the mechanical strength of change and degradation 
decreases further also at the time of long term use. By contacting all over electrode 6a 1t electrode 6a2, electrode 683. and 
electrode 6a 4 , and displacing the plate shape component' 2, control of the displacement direction of the plate shape component 2 
becomes easy, an operation is still more stable and a response also becomes still quicker. 

In drawing 38 and drawing 39 , in the optical deflection equipment 0, the light reflex field of the above-mentioned reflector 1a of 
the reflective means 1, Or the above-mentioned conductive area 2b of the plate shape component 2 which has conductivity in 
part at least was formed, and at least a part of above-mentioned conductive area 2b has countered with electrode 6a!, electrode 
6a2. electrode 683, and electrode 684. 

As construction material of the above-mentioned conductive area 2b, when conductivity etc. are taken into consideration, metal, 
such as aluminum system metal, titanium nitride, and titanium, is desirable. 

For example, electrode 6a! of the two or more electrodes 6 formed in the substrate 3, The electrostatic attraction resulting from 
the potential difference between electrode 6a 2 , electrode 6a 3 , and electrode 6a 4 , A play can be given via the above-mentioned 
conductive area 2b between for example, electrode 6a! of the plate shape component 2 and the electrode 6, electrode 6a 2 , 
electrode 6a 3 , and electrode 6a 4 , and the plate shape component 2 can be displaced in the direction of the purpose by lower 
driver voltage. 

The displacement direction of the plate shape component 2 is changeable at high speed by impressing arbitrary voltage 
succeedingly to for example, electrode 6a lt electrode 6a 2 . electrode 6a 3 , or electrode 6a 4 of the electrode 6 which counters 
considering the fulcrum part of the fulcrum member 4 as a center. 

Potential difference can be arbitrarily produced among two or more for example, electrode 6a!. electrode 6a 2 . electrode 6a 3 , or 

electrode 6a 4 of the electrode 6. 

[0071] 

In drawing 40 and drawing 41 , the optical deflection equipment 0 has the hollow form part 3a of the hollow form formed on the 
substrate 3, In the arbitrary parts of the above-mentioned hollow form part 3a, and above-mentioned 4d of slant-faces 4 of 4 d 
of the above-mentioned slant faces of the fulcrum member 4. The electrode 6 And for example, electrode 6ai, electrode 6a 2 , 
electrode 6a 3 . Or have electrode 6a 4 and it has the bamboo hat shape member 5 in the upper part of the flat surface of the 
above-mentioned substrate 5, And rt has the plate shape component 2 in the void (G) constituted by the bamboo hat shape 
member 5 and the above-mentioned hollow form part 3a. And the part where it has floated electrically and the fulcrum member 4 
and the plate shape component 2 contact i.e., the peak of the fulcrum member 4, becomes depressed from the upper surface of 
the substrate 3, and the plate shape component 2 is low formed in the form part 3a side. 

Although the hollow form part 3a and the fulcrum member 4 are formed by carrying out etching processing of the substrate 3, 
they may process this for the insulator layer 3c after formation thickly on the substrate 3. The peak of the fulcrum member 4, 
i.e., the fulcrum part of displacement of the plate shape component 2, can be formed lower than the surface of the substrate 3 at 
the time of the above-mentioned processing. 

Although the manufacturing method of this above-mentioned optical deflection equipment 0 is mentioned later, since the above- 
mentioned hollow form part 3a of the substrate 3 constitutes the lower part of the void (G) which restricts the movable range of 
the plate shape component 2, the height of the bamboo hat shape member 5 can be made low. 

The bamboo hat shape member 5 gets shocks, such as a collision, in order to stop the plate shape component 2 to a void (G). 
Therefore, it being important raising a mechanical strength and forming the bamboo hat shape member 5 low will lead to the 
independence stability of bamboo hat shape member 5 the very thing, and it will raise a mechanical strength by extension. 
Yield's improves with the manufacturing method mentioned later, and the void (G) of the optical deflection equipment 0, In order 
not to be greatly dependent on the rate of flattening of the 1 st sacrifice layer 7a that the depth of the above-mentioned hollow 
form part 3a formed in the substrate 3 and the thickness of the 2nd sacrifice layer 7b that is not illustrated can prescribe, and is 
not illustrated. However, flattening which results in the substrate 3 was required at least, the controllability of the height of a void 
(G) could be improved, and the controllability of driver voltage and reset voltage became good. 
[0072] 

Drawing 42 thru/or drawing 44 are a sectional view of one unit of the optical deflection equipment in which an 1 1th embodiment 
of this invention is shown, a top view, and a top view showing a state of aggregation. In each figure, an outside is a circle 
configuration like a graphic display in the plate shape component 2 in the optical deflection equipment 0 (see drawing, 43). 
The reflected light reflected in the reflection region of the above-mentioned reflector 1a of the reflective means 1 combined with 
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the plate shape component 2 becomes circular, since the plate shape component 2 is a circle configuration like a graphic display, 
1 pixel in the described image forming device 200 possessing the optical deflection equipment 0 which is not illustrated and 
described image projection device which is not illustrated 300 grade can be made into a circle configuration. Thereby, dot form 
can be made dotted with the gap part of an acftacent pixel (see drawing 44 ). therefore — differing from the gap part of the 
adjacent pixel of the rectangle picture element shape by the rectangle plate shape component 2 serving as a linear muscle — 
high — a brilliance picture can be acquired. 

In [ drawing 45 and drawing 46 are a sectional view of other embodiments, and a top view, and ] this optical deflection equipment 
0. Bamboo hat shape member 5a^, bamboo hat shape member 5a2, bamboo hat shape member 533, and bamboo hat shape 
member 5a4 vacate an interval (g) for the arbitrary parts corresponding to the periphery of the plate shape component 2 in the 
bamboo hat shape member 5, and are installed in them, for example. [ two or more ] Since it is possible to start the etching 
removal of the sacrifice layer 7 which is not illustrated in the manufacturing method of the optical deflection equipment 0 
mentioned later from two or more interval (g) parts, the time required at the time of the etching removal of the above-mentioned 
sacrifice layer 7 which is not illustrated can be shortened. 

Since the plate shape component 2 and the substrate 3 are exposed to an etching reagent at the time of etching removal, when 

the etching time becomes short, improvement in the yield is obtained. 

[0073] 

Drawing 47 and drawing 48 are a sectional view of a 1 3th embodiment, and a top view, and the bamboo hat shape member 5 is 
installed in all the part fields corresponding to a periphery of the plate shape component 2 in the optical deflection equipment 0. 
The bamboo hat shape member 5 from continuous line arrangement being carried out over the perimeter of the plate shape 
component 2. The plate shape component 2 overflows from a void (G) which had a movable range restricted mechanically, since 
it reduces that the optical deflection equipment 0 breaks down as much as possible, also at the time of long term use, an 
operation is still more stable, there are still less change and degradation, and a mechanical strength can do it. 
Next, the bamboo hat shape member 5 in the optical deflection equipment 0 is constituted by the insulator layer 5b which has 
insulation. As mentioned above, the bamboo hat shape member 5 contacts the plate shape component 2, in order to stop the 
plate shape component 2 to arbitrary voids (G). Therefore, a danger of changing potential of the plate shape component 2 which 
has floated electrically the bamboo hat shape member 5 being conductivity is high. That is, even when the plate shape 
component 2 contacts the bamboo hat shape member 5, since an electric charge of the plate shape component 2 which has 
floated electrically does not move via the bamboo hat shape member 5, it can control changing potential of the plate shape 
component 2. 

Next, in the optical deflection equipment 0, the bamboo hat shape member 5 is constituted by the translucency film 5c which has 
translucency to an incoming beam, and is especially constituted by the above-mentioned silicon oxide film 5d. Since the reflected 
light from a field which laps with the bamboo hat shape member 5 of the light reflex field of the above-mentioned reflector 1a of 
the reflective means 1 which combines with the plate shape component 2 and is constituted by using the bamboo hat shape 
member 5 as the above-mentioned translucency film 5c can also make it contribute, The area of the reflected light in one 
element and light volume can be made to increase, that is, since ON light volume increases, the structure and control which 
perform an optical deflection are still easier — it is easy, an operation is still more stable, a response is also still quicker, and it 
can carry out 

In the manufacturing method of the optical deflection equipment 0 which can provide the bamboo hat shape member 5 which was 
compatible in high insulation and high translucency by using the bamboo hat shape member 5 as the above-mentioned silicon 
oxide film 5d, and is mentioned later, it becomes producible [ a miniaturization and integration ] and structure and control are still 
easier — it is easy and an operation is still more stable, a response is also still quicker, and a miniaturization and integration are 
still more possible for it, and it can perform low cost-ization further. 
[0074] 

Next, the bamboo hat shape member 5 in the optical deflection equipment 0 is constituted by the shading film 5e which has a 
light sheilding to an incoming beam, and is especially constituted by the chromium oxide film 5f. By using the bamboo hat shape 
member 5 as the above-mentioned shading film 5e, a reflection in the direction which is not expected the light flux which entered 
into the bamboo hat shape member 5 can be controlled. Thereby, the stray light of the optical deflection to a target direction can 
be reduced, since the stray light is an ingredient produced also when the optical deflection to the target direction is not being 
performed, it is still simpler for the structure and control which OFF light volume is controlled and perform an optical deflection - 
- it is easy and an operation becomes still more stable. ' ■ 

In the manufacturing method of the optical deflection equipment 0 which can provide the bamboo hat shape member 5 which was 
compatible in high insulation and a high light sheilding by using the bamboo hat shape member 5 as the above-mentioned 
chromium oxide film 5f, and is mentioned later, the structure and control which become producible [ a miniaturization and 
integration ] and perform an optical deflection are still easier — it is easy, an operation is still more stable, and a response is also 
still quicker, and also it becomes low cost. 

Next, the plate shape component 2 is constituted by the silicon nitride film 2c in the optical deflection equipment 0, And it is 
constituted by the above-mentioned aluminum system metal membrane 1 b which the light reflex field of the above-mentioned 
reflector la of the reflective means 1 which combines with the plate shape component 2 and is constituted has high conductivity, 
and has high reflexibility. 

The plate shape component 2 of the above-mentioned silicon nitride film 2c has high dielectric breakdown voltage, And since the 
tolerance over long-term degradation, i.e., the fatigue accompanying repetition displacement, is also high, a light weight and the 
drive [ in /-izing can be carried out / thin film / and / frequency high by that cause ] of not less than several 10-kHz high-speed 
operation are attained possible as much as possible. 

By using the light reflex field of the above-mentioned reflector 1a of the reflective means 1 as the above-mentioned aluminum 
system metal membrane 1b which is compatible in high reflection performance and high conductivity. It can serve with the 
above-mentioned conductive area 2b, and thereby, optical deflection operation of the optical deflection equipment 0, i.e.. 
displacement of the plate shape component 2, can be performed by the low voltage, obtaining higher reflected light quantity. 
[0075] 

In drawing 49 and drawing 50 , the optical deflection equipment 0 can be used for the latent image formation means 202 grade in 
the described image forming device 200 which is not illustrated which is not illustrated as the one-dimensional optical deflection 
array 10 which arranged plurality to the one-dimensional array configuration (see drawing 49 ). It can be used for the optical 
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switch means 301 grade in the described image projection display device 300 which is not illustrated as the two-dimensional 
optical deflection array 20 arranged to the two-dimensional array configuration, combining the above-mentioned one-dimensional 
optical deflection array 10 two or more (see drawing 50 ). 
[0076] : • 

In drawing 51 thru/or drawing 59 , the optical deflection equipment 0, The fulcrum member 4 and the electrode 6 two or more on 
the substrate 3 as follows For example, electrode 6a], electrode 6a2, electrode 683. Or the plate shape component 2 of the plate 
shape formed with the thin film which combines the reflective means 1 with the surface and constitutes it via the 1st sacrifice 
layer 7a of the above that formed electrode 684, and deposited and carried out flattening is formed, After pattemizing the 
bamboo hat shape member 5 to the position which pattemized the 2nd deposited sacrifice layer 7b of the above, Since etching 
removes the 1st sacrifice layer 7a of the above, and the 2nd sacrifice layer 7b of the above, the reflecting direction of incident 
light One axis, or the structure and control which change in the biaxial direction and perform an optical deflection are easy — a 
response being also quick, change and degradation having few mechanical strengths also at the time of long term use, and driver 
voltage being [ it is easy and an operation is stable, ] low, without restricting the wavelength of the incident light to be used, and 
with saving resources. A miniaturization and integration can be possible and the manufacturing method of the optical deflection 
equipment 0 with which an operating environment is not restricted by low cost, either can be provided now. 
In a substrate upper fulcrum component formation process (a^), on the substrate 3 of the silicon substrate 3b which has the 
above-mentioned (100) plane direction, The above-mentioned silicon oxide film 4f which constitutes the fulcrum member 4 
accumulates with plasma CVD method, and after that with the photo-engraving process using the photo mask in which the 
pattern which has area gradation was formed, or the photo-engraving process which carries out resist pattern formation post 
heating modification. The resist pattern which has the form and the thickness with the almost arbitrary shape of isomorphism of 
the fulcrum member 4 is formed, and the purpose-shaped fulcrum member 4 is formed by the technique of the dry etching 
method after that. 

An about 2-micrometer silicon oxide film may be formed on the silicon substrate 3b which has the above-mentioned (100) plane 

direction, and processing same in about 1 micrometer of the upper layer may be performed. 

The height in the peak of the fulcrum part of the fulcrum member 4 is about 1 micrometer (see drawing 51 ). 

[0077] 

In an electrode formation process (32), for example, electrode 6a j. electrode 6a2, electrode 683, or electrode 684 is formed with 
the thin film of a titanium nitride (TiN) film. [ the electrode 6 ] 

A TiN film by the DC magnetron sputtering method which targeted Ti. Membranes were formed in thickness of 0.01 micrometer, 
and it pattemized with the photo-engraving process and the technique of the dry etching method as for example, two or more 
electrode 6aj t electrode 6a2. electrode 683, and electrode 6a4 (see drawing 52 ). 

In the protection film formation process (33), for example, the silicon nitride film by plasma CVD method was formed by 0.2 
micrometer of thickness as the protective film 6b of electrode 6aj, electrode 6a2. electrode 683, or electrode 684 (see drawing 
53). [ the electrode 6 ] 

In the 1st sacrifice layer formation process (84), 2 micrometers of amorphous silicone films were made to deposit by a sputtering 
method, and flattening was carried out by processing time control using CMP technology. At this time, the thickness of the 
amorphous silicon film which remains on the peak of the fulcrum member 4 was processed in time to be set to 0.1 micrometer. 
The amorphous silicon film which remains is the 1 st sacrifice layer 7a of the above. 

As the 1 st sacrifice layer 7a of the above, besides the above-mentioned film, a polyimide film and a photosensitive organic layer, 
A resist film, a polycrystalline silicon film, etc. which are generally used in a semiconductor process can also be used, and the 
reflow method by heat treatment and the etchback method by dry etching can also be used as the technique of flattening (see 
drawing 54 ). 

The above-mentioned silicon nitride film 2c used as the plate shape component 2 is made to deposit at 0.2 micrometer in 
thickness with plasma CVD method in a reflective means and a plate shape component formation process (a 5 ), Then, the above- 
mentioned aluminum system metal membrane 1b used as the above-mentioned conductive area 2b which serves as the light 
reflex field of the above-mentioned reflector 1 a of the reflective means 1 was made to deposit by sputtering technology by a 
thickness of 0.05 micrometer. Then, the above-mentioned conductive area 2b and the plate shape component 2 were pattemized 
by the photo-engraving process and the dry etching method, respectively (see drawing 55 ). 
[0078] 

In the 2nd sacrifice layer formation process (ag), 1 micrometer of amorphous silicone films were made to deposit by a sputtering 
method, and it was considered as the 2nd sacrifice layer 7b of the above. As the 2nd sacrifice layer 7b of the above, a polyimide 
film, a photosensitive organic layer, a resist film, a polycrystalline silicon film that are generally used in a semiconductor process, 
etc. can also be used besides the above-mentioned film (see drawing 56 ). 

In order to arrange the bamboo hat shape member 5 which is not illustrated around the plate shape component 2 which 
separates the optical deflection equipment 0 individually, and combines and constitutes the reflective means 1 in a bamboo hat 
shape member pattemizing process (87), It pattemized a little more widely than the plate shape component 2 which combines the 
reflective means 1 simultaneously and constitutes the 1st sacrifice layer 7a of the above, and the 2nd sacrifice layer 7b of the 
above by photo-engraving process and the dry etching method (see drawing 57 ). 

In the bamboo hat shape member formation process (as), the above-mentioned silicon oxide film 5d which constitutes the 
bamboo hat shape member 5 was made to deposit at 0.8 micrometer in thickness with plasma CVD method, by the photo- 
engraving process and the dry etching method, it pattemized and the bamboo hat shape member 5 was formed. The bamboo hat 
shape member 5 cannot stop at form like a graphic display, but can also take drawing 60 or form which is illustrated to drawing 
61 (see drawing 58 ). 

The 1 st sacrifice layer 7a of the above that remains in a sacrifice layer removal process (a<)). And etching removal of the 2nd 
sacrifice layer 7b of the above is carried out through an opening by wet etching technology, the plate shape component 2 which 
combines and constitutes the reflective means 1 is arranged to the void (G) where the movable range was restricted, and the 
optical deflection equipment 0 is completed. 

Plurality corresponding to the periphery of the plate shape component 2 for example, [ the bamboo hat shape member 5 ] By 
vacating a predetermined interval (g) and arranging each bamboo hat shape member 5a j bamboo hat shape member 5a2 f bamboo 
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hat shape member 5a3 aru j bamboo hat shape member 5a4, Since the 1st sacrifice layer 7a of the above of the above-mentioned 
sacrifice layer 7 and the 2nd sacrifice layer 7b of the above are exposed to an interval (g) part in three dimensions, etching can 
be completed more in a short time (see drawing 59 ). 
[0079] 

Drawing 62 thru/or drawing 71 are shown figures the manufacture procedure of the optical deflection equipment concerning 
other embodiments of this invention, and the optical deflection equipment 0, As follows the fulcrum member 4 and the electrode 
6 two or more on the substrate 3 For example, electrode 6a^ electrode 6a2, electrode 683, Or electrode 684 is formed, Form the 
plate shape component 2 which consists of the above-mentioned curved shape section 2a of the curved shape formed with the 
thin film which combines the reflective means 1 with the surface and constitutes it via the 3rd sacrifice layer 7c that the fulcrum 
member 4 was made to project and was deposited, was deposited on the 1st sacrifice layer 7a of the above that carried out 
flattening in piles, and carried out flattening to it, and further, After patternizing the bamboo hat shape member 5 to the position 
which patternized the 2nd deposited sacrifice layer 7b of the above, Since etching removes the 1st sacrifice layer 7a of the 
above of the above-mentioned sacrifice layer 7, the 2nd sacrifice layer 7b of the above, and the 3rd sacrifice layer 7c of the 
above, If it controls and puts in another way that a center and ****** become possible about the above-mentioned curved 
shape section 2a at the time of displacement of the plate shape component 2, and the plate shape component 2 shifts when the 
plate shape component 2 carries out tilt displacement with electrostatic attraction, Positioning of the plate shape component 2 
to the fulcrum member 4 becomes easy spontaneously, and it controls that the plate shape component 2 contacts the side of 
the bamboo hat shape member 5 at the time of displacement of the plate shape component 2, the structure and control which 
change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it 
being easy, an operation being still more stable, and a response being also quick, and. Without restricting the wavelength of the 
incident light to be used, change and degradation had still few mechanical strengths also at the time of long term use, low, with 
saving resources, a miniaturization and integration can be possible and driver voltage could provide the manufacturing method of 
the optical deflection equipment 0 with which an operating environment is not restricted by low cost, either. 
In a substrate upper fulcrum component formation process (b^), on the substrate 3 of the silicon substrate 3b which has the 
above-mentioned (100) plane direction, The above-mentioned silicon oxide film 4f which constitutes the fulcrum member 4 
accumulates with plasma CVD method, and after that with the photo-engraving process using the photo mask in which the 
pattern which has area gradation was formed, or the photo-engraving process which carries out resist pattern formation post 
heating modification. The resist pattern which has the form and the thickness with the almost arbitrary shape of isomorphism of 
the fulcrum member 4 is formed, and the purpose-shaped fulcrum member 4 is formed by the technique of the dry etching 
method after that. 

An about 2-micrometer silicon oxide film may be formed on the silicon substrate 3b which has the above-mentioned (100) plane 

direction, and processing same in about 1 micrometer of the upper layer may be performed. 

The height in the peak of the fulcrum part of the fulcrum member 4 is about 1 micrometer (see drawing 62 ). 

[0080] 

In an electrode formation process (b2). for example, electrode 6a-|, electrode 6a2, electrode 683, or electrode 684 is formed with 
the thin film of a titanium nitride (TiN) film. [ the electrode 6 ] 

A TiN film by the DC magnetron sputtering method which targeted Ti. Membranes were formed in thickness of 0.01 micrometer, 
and it patternized with a photo-engraving process and the technique of the dry etching method as for example, two or more 
electrode 6a j, electrode 6a2< electrode 683, and electrode 634 (see drawing 63 ). 

In a protection film formation process ^3), the electrode 6 two or more For example, electrode 6a! , electrode 6a 2 . electrode 683, 
Or a silicon nitride film by plasma CVD method was formed by 0.2 micrometer of thickness as the above-mentioned protective 
film 6b of electrode 684 (see drawing 64 ). 

In the 1 st sacrifice layer formation process ^4), 2 micrometers of amorphous silicone films were made to deposit by a sputtering 
method, the fulcrum member 4 was exposed using CMP technology, further, time was made to exceed and flattening was carried 
out. At this time, by considering it as polishing selectivity high CMP conditions with the fulcrum member 4 and the above- 
mentioned protective film 6b, a fulcrum part remains near the peak of the fulcrum member 4, and an amorphous silicon film 
remains a little low. A fulcrum part of the fulcrum member 4 projected about 0.2 micrometer. An amorphous silicon film which 
remains is the 1st sacrifice layer 7a of the above. As the 1st sacrifice layer 7a of the above, besides the above-mentioned film, a 
polyimide film and a photosensitive organic layer, A resist film, a polycrystalline silicon film, etc. which are generally used in a 
semiconductor process can also be used, and the etchback method by dry etching can also be used as the technique of 
flattening (see drawing 65 ). 
[0081] 

In the 3rd sacrifice layer formation process {b^\ 0.1 micrometer of amorphous silicone films were made to deposit by a sputtering 
method, and it was considered as the 3rd sacrifice layer 7c of the above (see drawing 66 ). 

The above-mentioned silicon nitride film 2c used as the plate shape component 2 is made to deposit at 0.2 micrometer in 
thickness with plasma CVD method in a reflective means and a plate shape component formation process (bg), Then, the above- 
mentioned aluminum system metal membrane 1b used as the above-mentioned conductive area 2b which serves as the light 
reflex field of the above-mentioned reflector 1 a of the reflective means 1 was made to deposit by sputtering technology by a 
thickness of 0.05 micrometer. Then, the above-mentioned conductive area 2b and the plate shape component 2 were patternized 
by the photo-engraving process and the dry etching method, respectively (see drawing 67 ). 

In the 2nd sacrifice layer formation process (b-j), 1 micrometer of amorphous silicone films were made to deposit by a sputtering 
method, and it was considered as the 2nd sacrifice layer 7b of the above. As the 2nd sacrifice layer 7b of the above, a polyimide 
film, a photosensitive organic layer, a resist film, a polycrystalline silicon film that are generally used in a semiconductor process, 
etc. can also be used besides the above-mentioned film (see drawing 68 ). 

In order to arrange the bamboo hat shape member 5 which is not illustrated around the plate shape component 2 which 
separates the optical deflection equipment 0 individually, and combines and constitutes the reflective means 1 in a bamboo hat 
shape member patternizing process (03). It patternized a little more widely than the plate shape component 2 which combines the 
reflective means 1 simultaneously and constitutes the 1 st sacrifice layer 7a of the above and the 2nd sacrifice layer 7b of the 
above, and the 3rd sacrifice layer 7c of the above by the photo-engraving process and the dry etching method (see drawing 69 ). 
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In the bamboo hat shape member formation process (bg), the above-mentioned silicon oxide film 5d which constitutes the 
bamboo hat shape member 5 was made to deposit at 0.8 micrometer in thickness with plasma CVD method, by the photo- 
engraving process and the dry etching method, it patternized and the bamboo hat shape member 5 was formed. The bamboo hat 
shape member 5 cannot stop at form like a graphic display, but can also take drawing 60 or form which is illustrated to drawing 
61 (see drawing 70 ). 

The 1st sacrifice layer 7a of the above that remains in a sacrifice layer removal process (b-| g ). Etching removal of the 2nd 
sacrifice layer 7b of the above and the 3rd sacrifice layer 7c of the above is carried out through an opening by wet etching 
technology, the plate shape component 2 which combines and constitutes the reflective means 1 is arranged to the void (G) 
where the movable range was restricted, and the optical deflection equipment 0 is completed. Plurality corresponding to the 
periphery of the plate shape component 2 for example. [ the bamboo hat shape member 5 ] By vacating a predetermined interval 
(g) and arranging each bamboo hat shape member 5a j, bamboo hat shape member 5a2, bamboo hat shape member 5a3, and 
bamboo hat shape member Sa^, Since the 1st sacrifice layer 7a of the above of the above-mentioned sacrifice layer 7, the 2nd 
sacrifice layer 7b of the above, and the 3rd sacrifice layer 7c of the above are exposed to an interval (g) part in three dimensions, 
etching can be completed more in a short time (see drawing 71 ). 
[0082] 

Drawing 72 thru/or drawing 80 are shown figures the manufacture procedure of the optical deflection equipment concerning the 
embodiment of further others of this invention, and this optical deflection equipment 0, The fulcrum member 4 and the electrode 
6 which consist of 4d of slant-faces 4 of 4 d of the above-mentioned slant faces in the above-mentioned hollow form part 3a and 
the above-mentioned hollow form part 3a on the substrate 3 as follows two or more, For example, electrode 6a j, electrode 6a2> 
electrode 683, Or the plate shape component 2 of the plate shape formed with the thin film which combines the reflective means 
1 with the surface and constitutes it via the 1 st sacrifice layer 7a of the above that formed electrode 684, and deposited and 
carried out flattening is formed, After patternizing the bamboo hat shape member 5 to the position which patternized the 2nd 
deposited sacrifice layer 7b of the above, Since etching removes the 1st sacrifice layer 7a of the above, and the 2nd sacrifice 
layer 7b of the above. The height of the bamboo hat shape member 5 becomes low, leads to the independence stability of 
bamboo hat shape member 5 the very thing, and the reflecting direction of incident light One axis, or the structure and control 
which change in the biaxial direction and perform an optical deflection are easy — it being easy and an operation being stable, a 
response being also quick, change and degradation having still few mechanical strengths also at the time of long term use, driver 
voltage being low, without restricting the wavelength of the incident light to be used, and a miniaturization and integration being 
possible with saving resources, and by low cost. The manufacturing method of the optical deflection equipment 0 with which an 
operating environment is not restricted, either can be provided now. 

With the photo-engraving process using the photo mask which formed the pattern which has area gradation and concentration 
gradation in the substrate top hollow form part and the fulcrum member formation process (c^) on the substrate 3 of the silicon 
substrate 3b which has the above-mentioned (100) plane direction. The resist pattern which has the above-mentioned hollow 
form part 3a, and the form and the thickness with the almost arbitrary shape of isomorphism of the fulcrum member 4 is formed, 
and etching processing of the substrate 3 top of the silicon substrate 3b which has the above-mentioned (100) plane direction 
with the technique of the dry etching method is carried out after that. Then, in order to take insulation with the substrate 3 of 
the silicon substrate 3b which has the above-mentioned (100) plane direction, the above-mentioned silicon oxide film 4f which 
constitutes the fulcrum member 4 is made to deposit with about 1 -micrometer plasma CVD method. Of the above process, the 
purpose-shaped above-mentioned hollow form part 3a and the fulcrum member 4 are formed. 

An about 2-micrometer silicon oxide film may be formed on the silicon substrate 3b which has the above-mentioned (100) plane 
direction, and processing same in about 1 micrometer of the upper layer may be performed. The maximum depth of the above- 
mentioned hollow form part 3a is about 3 micrometers, and the depth in the peak of the fulcrum part of the fulcrum member 4 is 
about 0.3 micrometer (see drawing 72 ). 
[0083] 

In an electrode formation process (02), for example, electrode 6a j. electrode 6a2, electrode 683, or electrode 634 is formed with 
the thin film of a titanium nitride (TiN) film. [ the electrode 6 ] A TiN film by the DC magnetron sputtering method which targeted 
Ti. Membranes were formed in thickness of 0.01 micrometer, and it patternized with the photo-engraving process and the 
technique of the dry etching method as for example, two or more electrode 6ai, electrode 6a2- electrode 683, and electrode 684 
(see drawing 73 ). 

In a protection film formation process (03), the electrode 6 two or more For example, electrode 6a 1, electrode 6a2, electrode 633, 
Or the silicon nitride film by plasma CVD method was formed by 0.2 micrometer of thickness as the above-mentioned protective 
film 6b of electrode 684 (see drawing 74 ). 

In the 1 st sacrifice layer formation process (04), 2 micrometers of amorphous silicone films were made to deposit with plasma 
CVD method, the substrate 3 and the above-mentioned protective film 6b of the silicon substrate 3b which has the above- 
mentioned (100) plane direction using CMP technology were ground as an etching stop layer, and flattening was carried out. 
At this time, an amorphous silicone film in the above-mentioned hollow form part 3a has high controllability by an effect of this 
etching stop layer, without producing most exaggerated polishes, and flattening is possible. 

Thickness of an amorphous silicon film which remains on the peak of a fulcrum part of the fulcrum member 4 was set to about 
0.2 micrometer. An amorphous silicon film which remains in the above-mentioned hollow form part 3a is the 1 st sacrifice layer 7a 
of the above. As the 1st sacrifice layer 7a of the above, besides the above-mentioned film, a polyimide film and a photosensitive 
organic layer, A resist film, a polycrystalline silicon film, etc. which are generally used in a semiconductor process can also be 
used, and the reflow method by heat treatment and the etchback method by dry etching can also be used as the technique of 
flattening (see drawing 75 ). 

The above-mentioned silicon nitride film 2c used as the plate shape component 2 is made to deposit at 0.2 micrometer in 
thickness with plasma CVD method in a reflective means and a plate shape component formation process (05). Then, the above- 
mentioned aluminum system metal membrane lb used as the above-mentioned conductive area 2b which serves as the light 
reflex field of the above-mentioned reflector 1a of the reflective means 1 was made to deposit by sputtering technology by a 
thickness of 0.05 micrometer. Then, the above-mentioned conductive area 2b and the plate shape component 2 were patternized 
by the photo-engraving process and the dry etching method, respectively (see drawing 76 ). 
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[0084] 

In the 2nd sacrifice layer formation process (eg), 1 micrometer of amorphous silicone films were made to deposit by a sputtering 
method, and it was considered as the 2nd sacrifice layer 7b of the above. As the 2nd sacrifice layer 7b of the above, a polyimide 
film, a photosensitive organic layer, a resist film, a polycrystalline silicon film that are generally used in a semiconductor process, 
etc. can also be used besides the above-mentioned film (see drawing 77 ). 

In order to arrange the bamboo hat shape member 5 which is not illustrated around the plate shape component 2 which 
separates the optical deflection equipment 0 individually, and combines and constitutes the reflective means 1 in a bamboo hat 
shape member patternizing process (07), It patternized a little more widely than the plate shape component 2 which combines the 
reflective means 1 simultaneously and constitutes the 1 st sacrifice layer 7a of the above, and the 2nd sacrifice layer 7b of the 
above by photo-engraving process and the dry etching method (see drawing 78 ). 

In a bamboo hat shape member formation process (eg), the above-mentioned silicon oxide film 5d which constitutes the bamboo 
hat shape member 5 was made to deposit at 0.8 micrometer in thickness with plasma CVD method, by photo-engraving process 
and the dry etching method, it patternized and the bamboo hat shape member 5 was formed. The bamboo hat shape member 5 
cannot stop at form like a graphic display, but can also take drawing 60 or form which is illustrated to drawing 61 (see drawing 

79). ; 

The 1 st sacrifice layer 7a of the above that remains in a sacrifice layer removal process (09), And etching removal of the 2nd 
sacrifice layer 7b of the above is carried out through an opening by wet etching technology, the plate shape component 2 which 
combines and constitutes the reflective means 1 is arranged to a void (G) where a movable range was restricted, and the optical 
deflection equipment 0 is completed. 

Plurality corresponding to a periphery of the plate shape component 2 for example, [ the bamboo hat shape member 5 ] By 
vacating a predetermined interval (g) and arranging each bamboo hat shape member 5aj bamboo hat shape member 5a2 bamboo 
hat shape member 5a3 am j bamboo hat shape member 5a4, Since the 1st sacrifice layer 7a of the above of the above-mentioned 
sacrifice layer 7 and the 2nd sacrifice layer 7b of the above are exposed to an interval (g) part, etching can be completed more, in 
a short time (see drawing 80 ). 
[0085] 

The described image forming device 200 which performs optical writing by an electrophotography process and forms a picture in 
drawing 81 , A photo conductor of drum shape of the picture support 201 which is held rotatable in the arrow (V) direction of a 
graphic display, and supports a formed image, A photo conductor top of drum shape of the described image support 201 uniformly 
electrified in the electrifying means 205, Perform optical writing by the above-mentioned latent image formation means 202 which 
consists of the above-mentioned optical information processing device 100 which consists of an independent drive means 101 to 
drive respectively two or more optical deflection equipment 0 of each of the above-mentioned one-dimensional optical deflection 
array 1 0 independently, and a latent image is formed. Develop a latent image formed by each optical deflection equipment 0 of 
the above-mentioned one-dimensional optical deflection array 10 of the above-mentioned latent image formation means 202 by 
the developing means 203, and a toner image is formed, After a toner image which transferred a toner image formed by the 
above-mentioned developing means 203 to a transfer paper of a transferred object (P) by the transfer means 204, and was 
transferred by transfer paper of a transferred object (P) is established by the fixing means 206, a transfer paper of a transferred 
object (P) is delivered to the delivery tray 207, and it is stored. 

On the other hand, the photo conductor of the drum shape of the described image support 201 after transferring a toner image 
to the transfer paper of a transferred object (P) by the above-mentioned transfer means 204 is cleaned by the cleaning means 
208. and prepares for the image formation of a next step. 
[0086] 

The above-mentioned optical information processing device 100 in the above-mentioned latent image formation means 202, The 
incoming beam (R) from the light source 102 via the 1st lens system 103, Two or more optical deflection equipment 0 of each of 
the above-mentioned one-dimensional optical deflection array 10 glares, and two or more above-mentioned light modulation 
devices 0 of each of the above-mentioned one-dimensional optical deflection array 10, The plate shape component 2 of the plate 
shape formed with the thin film which combines with the surface a reflective means 1 to reflect each incident light independently 
according to picture information, and constitutes it by the above-mentioned independent drive means 101, Displacement 
arranges in the state of freedom in the void (G) formed between the bamboo hat-shaped bamboo hat shape members 5 the 
fulcrum member 4 top on the substrate 3 without fixing on the substrate 3, Potential is given to the electrode 6 which countered 
the circumference of the fulcrum member 4 on the substrate 3 with the plate shape component 2, and has been arranged, 
Change the reflecting direction of incident light by the reflective means 1 on the plate shape component 2 inclined and laid on 
the fulcrum member 4, and an optical deflection is performed, structure and control are easy for the surface on the photo 
conductor of the drum shape of the described image support 201 through the 2nd lens system 104 through the reflective means 
1 in an incoming beam (R) — it is easy, and image formation of the reflected light from the acjjacent elements generated when 
the stray light and a reflecting direction are in disorder is controlled and carried out. 

The above-mentioned one-dimensional optical deflection array 10 was formed in the above-mentioned manufacturing method 
and the similar way by using a silicon wafer as a substrate. 

therefore, control of ON, OFF, etc. at the time of the structure and the optical writing which change the reflecting direction of 
incident light in one axis or the biaxial direction, and perform an optical deflection is easy — it being easy and, And the reflected 
light from the adjacent elements generated when the stray light and a reflecting direction are in disorder can be controlled, Driver 
voltage low [ an operation is stable and / a response is also quick, and / change and degradation have few mechanical strengths 
also at the time of long term use, and ], without restricting the wavelength of the incident light to be used with saving resources, 
a miniaturization and integration are possible, the optical deflection equipment 0 with which an operating environment is not 
restricted by low cost, either is provided, and structure and control are easy — it being easy and. And the above-mentioned 
optical information processing device 100 possessing the optical deflection equipment 0 which controls the reflected light from 
the aajacent elements generated when the stray light and a reflecting direction are in disorder, and the ON/OFF control at the 
time of optical writing are good, and high-speed operation is possible, and the high speed which long-term reliability is high and 
drives by the low voltage and whose S/N ratio can also imfcrov.e — high — the described image forming device 200 which forms 
a brilliance picture can be provided now. 
[0087] 
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The described image projection display device 300 which projects and displays a picture in drawing 82 , . Change the reflecting 
direction of the incoming beam (R) of projection picture data, perform an optical deflection, and project a picture. Each above- 
mentioned light modulation device 0 of the optical switch means 301 which consists of the above-mentioned optical information 
processing device 100 which consists of an above-mentioned independent drive means 101 to drive respectively two or more 
optical deflection equipment 0 of each of the above-mentioned two-dimensional optical deflection array 20 independently 
projects a picture on the projection screen 302. and displays it 

The above-mentioned optical information processing device 100 in the above-mentioned optical switch means 301, Two or more 
optical deflection equipment 0 of each arranged by the above-mentioned two-dimensional deviation array 20 is irradiated with 
the incoming beam (R) from the above-mentioned light source 102, It reflects by the reflective means 1 which combined the data 
of the desired picture with each plate shape component 2 by the above-mentioned independent drive means 101, and was 
constituted, control of the display of structure and image projection data, i.e., ON, OFF, etc. at the time of the light and darkness 
of a pixel, is easy for the above-mentioned projection screen 302 via the projection lens 105 and the diaphragm 106 — it is. easy, 
and the reflected light from the adjacent elements generated when the stray light and a reflecting direction are in disorder is 
controlled and projected. 

In order to perform a colored presentation, the rotary collar hole 107 can be formed in front of the above-mentioned light source 
102, and the microlens array 108 can also be used for improved efficiency. 

The above-mentioned two-dimensional optical deflection array 20 was formed in the above-mentioned manufacturing method 
and the similar way by using a silicon wafer as a substrate. 

therefore, control of the display of the structure of changing the reflecting direction of incident light in one axis or the biaxial 
direction, and performing an optical deflection, and image projection data, i.e., ON, OFF, etc. at the time of the light and darkness 
of a pixel, is easy — it being easy and, And the reflected light from the adjacent elements generated when the stray light and a 
reflecting direction are in disorder can be controlled, Driver voltage low [ an operation is stable and / a response is also quick, 
and / change and degradation have few mechanical strengths also at the time of long term use, and ], without restricting the 
wavelength of the incident light to be used with saving resources, a miniaturization and integration are possible, the optical 
deflection equipment 0 with which an operating environment is not restricted by low cost, either is provided, and structure and 
control are easy — it being easy and. And the above-mentioned optical information processing device 100 which controls the 
reflected light from the adjacent elements generated when the stray light and a reflecting direction are in disorder, and the 
ON/OFF control at the time of light-and-darkness control of a picture are good, and high-speed operation is possible, And since 
long-term reliability was high, it drove by the low voltage and the contrast ratio also improved, though it was high-intensity, the 
described image projection display device 300 which projects and displays the high definition picture which has high contrast 
could be provided. 
[0088] 

The optical transmission device 400 which determines the optical path of a lightwave signal, and outputs and transmits it in 
drawing 83 , The reflecting direction of the incident light of the lightwave signal from the lightwave signal input means 401 which 
inputs a lightwave signal, and the above-mentioned lightwave signal input means 401 One axis, Or the optical switch means 402 
which consists of the optical deflection equipment 0 of the above-mentioned two-dimensional optical deflection array 20 which 
changes in the biaxial direction, performs an optical deflection, and determines the optical path of each lightwave signal, It 
consists of the lightwave signal output means 403 which outputs the lightwave signal from the above-mentioned optical switch 
means 402, and the optical path of a lightwave signal is determined and outputted and is transmitted. 

One piece in which the above-mentioned lightwave signal input means 401 has the above-mentioned optical switch means 402, 
Or two or more signal input transfer ports 401a, for example, signal input transfer port 401 aj, The light information signal inputted 
from signal input transfer port 401 a£ and signal input transfer, port 401 83, With two or more optical deflection equipment 0 of 
each arranged by the two-dimensional optical deflection array 20a of each above-mentioned two-dimensional optical deflection 
array 20 arranged in two steps, and the two-dimensional optical deflection array 20b, one axis, Deviate in the biaxial direction, 
choose and determine a predetermined output port, and Or two or more signal output transfer ports 403a, For example, it 
outputs from the above-mentioned lightwave signal output means 403 which has signal output transfer port 403ai, signal output 
transfer port 403a2> and signal output transfer port 403a3, control of the selection etc. which determine the port of structure and 
an outputted ray information signal is easy — it is easy, and the reflected light from the adjacent elements generated when the 
stray light and a reflecting direction are in disorder is controlled and transmitted. 

Although the above-mentioned optical switch means 402 has arranged the above-mentioned two-dimensional optical deflection 
array 20 to two steps and the large optical deflection angle is taken, the number of the above-mentioned two-dimensional optical 
deflection arrays 20 may be one by the number of connections etc. to choose. 

. Were arranged by the two-dimensional optical deflection array 20a of each above-mentioned two-dimensional optical deflection 
array 20, and the two-dimensional optical deflection array 20b. Each control device 402ai of the control device 402a for carrying 
out drive controlling being simultaneous and independently and each control device 402a j possess two or more optical deflection 
equipment 0 of each, respectively. 

therefore, control of the selection etc. which determine the port of the structure of changing the reflecting direction of incident 
light in one axis or the biaxial direction, and performing an optical deflection, and an outputted ray information signal is easy — it 
being easy and, And the reflected light from the adjacent elements generated when the stray light and a reflecting direction are in 
disorder can be controlled, Driver voltage low [ an operation is stable and / a response is also quick, and / change and 
degradation have few mechanical strengths also at the time of long term use, and ], without restricting the wavelength of the 
incident light to be used with saving resources, a miniaturization and integration are possible, the optical deflection equipment 0 
with which an operating environment is not restricted by low cost, either is provided, and structure and control are easy — it 
being easy and, And can control the reflected light from the adjacent elements generated when the stray light and a reflecting 
direction are in disorder, and can perform the optical deflection of the biaxial direction correctly easily, and control of selection of 
each port is good, control the stray light to an adjacent port, and high-speed optical path switching is possible, Since long-term 
reliability was high, it drove by the low voltage and integration was completed on the same board, though it was small, the above- 
mentioned optical transmission device 400 which determines the optical path of a lightwave signal with little malfunction, and 
outputs and transmits it at high speed could be provided. 
[0089] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tr^ 4/4/201 1 



JP,2004-078136,A [DETAILED DESCRIPTION] 



Page 21 of 48 



Drawing 84 is a top view for explaining the principal part of the optical deflection equipment in which a 16th embodiment of this 
invention is shown. 

Drawing 85 is an A-A' line sectional view of drawing 84 . 

In the figure, the fulcrum member 4 is pyramid form which the fulcrum part which touches the plate shape component 2 touches 
at a point mostly, and as mentioned above, since it is formed with the above-mentioned silicon oxide film or the above- 
mentioned silicon nitride film, the mechanical strength is strong. Although the crowning may be sharp, if the point is made 
hemispherical, stress concentration can weaken. 
[0090] 

Drawing 86 is a top view for explaining the principal part of the optical deflection equipment in which a 17th embodiment of this 
invention is shown. 

Drawing 87 is an A-A' line sectional view of drawing 86 . 

In a figure, although the fulcrum part of the fulcrum member 4 which touches the plate shape component 2 is the same as that of 
the above at the point which is the pyramid form which touches at a point mostly, a different point is a point which has a size 
whose size of the bottom of a pyramid is almost comparable as the plate shape component 2. Therefore, when the plate shape 
component 2 inclines in response to electrostatic force, the rear face of the plate shape component 2 is close to one of four 
slant faces of the fulcrum member 4, and maintains the dramatically stable position. 
[0091] 

Drawing 88 is a top view for explaining the principal part of the optical deflection equipment in which an 18th embodiment of this 
invention is shown. ■ ' 

In a figure, mark 6a j thru/or 6as show eight electrodes. 

As for the optical deflection equipment 0, the outside and the plate shape component 2 are circularly constituted like the 
embodiment shown in drawing 43 . The fulcrum member 4 is formed in eight-sided pyramids in this embodiment. Eight electrode 
6aj - 6ag are provided corresponding to each slant face of eight-sided pyramids, and are insulated mutually. Temporarily now by 
considering it as electrode 6a<\ - 6a 5 =Y/2(V), electrode 6a 6 =Y(V), 6a 7 =Y/2(V), and electrode 6a 8 =0(V), Although it is pulled to the 
electrostatic attraction committed between electrode 6ag and the plate shape component 2 and between the plate shape 
component 2 and electrode 6as, since the plate shape component 2 has another slant face in both middle, it inclines in the 
electrode 6a7 side. 
[0092] 

If the size of the bottom of eight-sided pyramids is made almost equal to the size of the plate shape component 2, the rear face 
of the plate shape component 2 will carry out contact adhesion at an inclined part, and the reflecting direction of light will be 
stabilized. Although the bamboo hat shape member 5 is formed in the perimeter of the circular substrate in drawing 43 , rt is 
discretely provided in four places in this embodiment. Whether it is better to use which should just determine on account of the 
composition in the whole case of constituting in an array. 

In this embodiment, if the fulcrum member 4 is a polygonal pyramid, ten-sided seven-sided six-sided pyramids or a pyramid, or 
pyramids will also be available for it, for example. In the case of six-sided pyramids, it can change into three shaft orientations, 
and it can perform an optical deflection. Similarly, if it is an eight-sided pyramid and is ten-sided four axes and a pyramid,- it can 
change into 5 shaft orientations and an optical deflection can be performed. 

If it says, even if the fulcrum member 4 will be conical shape, for example, the electrode 6 of each other was insulated, if it 
divides into two or more electrodes of any number, anxiety is in the stability in the inclined position of the plate shape 
component 2 like eight pieces, but the same operation as the above can be carried out. 
[0093] 

Drawing 89 is a top view for explaining the principal part of the optical deflection equipment in which a 19th embodiment of this 
invention is shown. 

Drawing 90 is an A-A' line sectional view of drawing 89 . 

At this embodiment, the plate shape component 2 comprises a component of a monolayer. For example, the function of the 
purpose can be attained, without combining a special reflective means by using construction material with reflectance high in 
itself like the aluminum. 
[0094] 

Drawing 91 is a figure for describing a 20th embodiment of this invention, drawing 91 (a) is a plan of optical deflection equipment, 
and drawing 91 (b) is a sectional view of the A-A' line. In order to avoid complicatedness, a sectional view shows only an 
amputation stump side. Also in all the sectional view, it is below the same. In the following explanation, a plate shape component 
and the component which was being called are only called a plate-like member until now. A bamboo hat shape member will be 
called a regulating member. 
[0095] 

In drawing 91 , a substrate and the mark 2102 show a regulating member, the mark 2103 shows a fulcrum member, and, as for the 
mark 2100, the mark 2104 shows a plate-like member, respectively, as for optical deflection equipment and the mark 2101. 
As for silicon or glass, although construction material of the substrate 2101 may be arbitrary, when a thing of a miniaturization is 
taken into consideration, what is generally used in a semiconductor process or a liquid crystal process is desirable. When it takes 
into consideration forming in the same substrate as the below-mentioned drive-system circuit in this invention (100), a silicon 
substrate which has a plane direction is desirable. Two or more regulating members 2102 are arranged in form with the stopper 
2102a at an end. In order to make an area ratio of a reflection region when it array-izes into the maximum as construction 
material of the regulating member 2102. it can constitute from a thin film and space-saving as much as possible, and it is desired 
for a mechanical strength to be strong. In order to control a fall of mirror performance by the regulating member 2102, silicon 
oxide etc. which have translucency are desired, but when there is a possibility of becoming a cause of scattered reflection, 
optical absorption nature may be processed on the surface of the regulating member 2102. 
[0096] 

Although the fulcrum member 2103 is a cone, since it becomes a fulcrum in case the plate-like member 2104 is displaced, the 
form will not be asked rf rt is the form which can serve as a fulcrum. The crowning 2103a of the fulcrum member 2103 which 
touches the plate-like member 2104 at least is conductivity. As construction material of the fulcrum member 2103, if 
conductivity and a mechanical strength are taken into consideration, Lamination of an insulator layer and a metal membrane of 
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metal silicide films, such as low resistance crystalline silicon film and polycrystalline silicon film, a metal membrane or tungsten 
silicide, and titanium silicides, or silicon oxide, or a silicon nitride film is desirable. However, in order to give potential to the plate- 
like member 2104 in lamination of an insulator layer and a metal membrane, a connection hole which connects this metal 
membrane with a potential supply line is needed. The plate-like member 2104 does not have a fixed end. A movable range is 
restricted to predetermined space by the substrate 2101, the fulcrum member 2103, the regulating member 2102, and the 
stopper 2102a, and the plate-like member 2104 is formed by a manufacturing method mentioned later. The whole component of 
the plate-like member 2104 is a conductor layer. However, what is necessary is just to have a conductor layer which consists of 
the upper surface, a rear face, or the whole component, i.e., a conductive component at least in part, for the sake of convenience 
on which the below-mentioned electrostatic attraction is made to act, 
[0097] 

The contact portion 2104a by the side of the rear face of the plate-like member 2104 which touches the fulcrum member 2103 
at least is conductivity. The above-mentioned conductor layer and one may be sufficient as the contact portion 2104a, and a 
different body may be sufficient as it. However, in the case of a different body, it is necessary to electrically connect both sides. 
As construction material of the plate-like member 2104, when conductivity and a mechanical strength are taken into 
consideration, it is desirable that they are metal membranes, such as aluminum, chromium, titanium metallurgy, and silver. When 
making the upper surface 2104b whole region of the plate-like member 2104 into a light reflex field, it is preferred that it is an 
aluminum system metal membrane with good reflection performance. The regulating member 2102 is arranged so that the plate- 
like member 2104 may have the movable range restricted as mentioned above and only the tilt displacement centering on the 
fulcrum member 2103 may happen mostly. It is desired for the plate-like member 2104 to be monotonous in the light reflex field 
2104b at least. A reflecting direction is arranged and the light flux which entered into the light reflex field according to the plate- 
like member 2104 being monotonous can be reflected, and when using optical deflection equipment for an image forming device, 
an image projection display device, or an optical transmission device and it maintains the optical characteristic, it is important. 
Curvature-radius Ra is wanted to be not less than several meters as smoothness of the plate-like member 2104. When its 
attention is paid to the light reflex function of the light reflex field 2104b. it may only be called a light reflection surface. 
[0098] 

Drawing 92 is a figure showing a 21st embodiment of this invention. Drawing 92 (a) is a plan of optical deflection equipment, and 
drawing 92 (b) is a sectional view of an A-A' line. 

In the figure, the marks 2100-2104 are the same as that of a 20th embodiment. The plate-like member 2104 is constituted by 
lamination of the conductor layer 2202 which consists of the dielectric layer 2201 which consists of a component which has a 
dielectric, and a component which has conductivity, And it is constituted by only the conductor layer 2202 in the contact portion 
2104a of the plate-like member 2104 which touches the crowning 2103a of the fulcrum member 2103 at least. The same 
composition as the plate-like member 2104 in drawing 91 may be sufficient as the conductor layer 2202. As for the dielectric 
layer 2201 , it is desirable for specific inductive capacity to have 3 or more and a high dielectric, and it is desirable for specific 
inductive capacity to indicate high dielectrics to be 6-8, and to be constituted with a silicon nitride film with a large mechanical 
strength. The mark 2203 shows the opening part formed in the dielectric layer 2201, and the contact portion 2104a enables it to 
contact the crowning 2103a. The opening part 2203 is formed by the pattemizing by phototype process technology. 
[0099] 

Drawing 93 is a figure showing a 22nd embodiment of this invention. Drawing 93 (a) is a plan of optical deflection equipment, and 
drawing 93 (b) is a sectional view of a B-B' line. 

In the figure, the marks 2100-2104 are the same as that of a 20th embodiment. The electrode 2301 for making electrostatic 
attraction act in a figure is formed on [ four ] the substrate 2101. The electrode 2301 is electrically separated from the 
conductive crowning constituted by the fulcrum member 2103. If it is desirable for it to be able to produce with the 
manufacturing method mentioned later like a 20th embodiment as construction material of the electrode 2301 and conductivity 
etc. are taken into consideration, Metal, such as aluminum system metal, titanium nitride, and titanium, is desirable, and at least a 
part of conductor layer constituted by the plate-like member 2104 has countered with the electrode 2301. The electrostatic 
attraction resulting from the potential difference of the potential given to either of the four electrodes 2301 formed in the 
substrate 2101 by that cause and the potential of the plate-like member 2104 given via the fulcrum member 2103 can be used 
among both, and the plate-like member 2104 can be displaced in the direction of the purpose (inclination). The displacement 
direction of the plate-like member 2104 is changeable at high speed by impressing arbitrary potential to other portions of the 
electrode 2301 which counters considering the fulcrum member 2103 as a center succeedingly. Direction of the inclination of the 
plate-like member 2104 is controllable by the biaxial direction with high precision by changing arbitrarily the potential given to 
each of the four electrodes 2301. 
[0100] 

Drawing 94 is a figure showing a 23rd embodiment of this invention. Drawing 94 (a) is a plan of optical deflection equipment, and 
drawing 94 (b) is a sectional view of a B-B' line. 

Drawing 95 is a figure showing the modification of a fulcrum member. 

In drawing 94 , 2100-2102 are the same as that of a 20th embodiment. Basic constitution is the same although arrangement of 
the regulating member 2102 differs from a 20th embodiment. The fulcrum member 2401 is shown in drawing 94 . Although the 
fulcrum member 2103 was a mere cone, a 22nd embodiment. The fulcrum member 2401 of this embodiment is ridge form in which 
the plate-like member 2104 is in contact with the fulcrum member 2401 by the line, and the fulcrum member 2401 has a slant 
face, therefore displacement of only 1 shaft orientations where the plate-like member 2104 is specified with said line of contact 
is obtained. As construction material of the fulcrum member 2401. it is the same as that of the construction material of the 
fulcrum member 2103 in the 1st embodiment. 
[0101] 

As shown in drawing 95 (a), the fulcrum member 2401 makes representation the square pillar of the reverse V shape form where 
a perpendicular section uses a point as a crowning, but as shown in drawing 95 (b). the form which has a radius of circle may be 
sufficient as the neighborhood of a crowning. Or as shown in drawing 95 (c). even if a section is a pentagon, it does not interfere. 
What is necessary is just the columnar body which, in short, had the plate-like member 2104 and **. which can carry out line 
contact. Since the fulcrum member 2401 which touches the plate-like member 2104 has touched by the line as shown in drawing 
94 and drawing 95 , the touch area of the fulcrum member 2401 and the plate-like member 2104 is reduced, it is stabilized and 
the tilt displacement of 1 shaft orientations by the electrostatic attraction of the plate-like member 2104 can be caused. Since 
the fulcrum member 2401 is the ridge form which has a slant face, the mechanical strength of the fulcrum member 2401 can be 
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strengthened, the contacted part 2402 with the end of a plate-tike member [ in / in displacement of the plate-like member 
1204 / the substrate upper surface ] — or, Since rt is regulated by either even if there are few stoppers 2102a of the regulating 
member 2102, the touch area of the plate-like member 2104 and other components is reduced as much as possible, and the 
substrate of the plate-like member 2104 and the adherence to others can be controlled. 
[0102] 

Drawing 96 is a figure showing a 24th embodiment of this invention. Drawing 96 (a) is a plan of optical deflection equipment, and 
drawing 96 (b) is a sectional view of a B-B' line. 

In the figure, the marks 2100-2102, and 2104 are the same as that of a 20th embodiment, and the mark 2301 of them is the same 
as that of a 22nd embodiment. The mark 601 shows a fulcrum member, the mark 602 shows a conductive member, and the mark 
603 shows an insulating film, respectively. 

The slant face of the fulcrum member 601 of the optical deflection equipment 2100 has the four electrodes 2301 for [ of the 
plate-like member 2104 ] being mostly formed corresponding to the whole region, and making electrostatic attraction act on a 
slant face. As construction material of the fulcrum member 601, since the electrode 2301 is constituted on the slant face of 601, 
it is desirable that it is insulation in order to separate inter-electrode electrically. In that case, in order to give potential to the 
plate-like member 2104, the crowning 601a of the fulcrum member 601 needs to form by the conductive member 602 which has 
conductivity. As for the conductive member 602, it is still more desirable to be simultaneously formed with the same film as the 
electrode 2301. 
[0103] 

In order to contact all over electrode 2301, to displace the plate-like member 2104, and to prevent the electric short circuit 
between the plate-like member 2104 and the electrode 2301, It is required to constitute the dielectric layer 2201 at the rear face 
of the plate-like member 2104, or to constitute the insulating film 603 on the electrode 2301. as shown in a 21st embodiment. As 
for the insulating film 603, it is desirable that they are silicon oxide which has insulation, or a silicon nitride film. In order that the 
insulating film 603 may not bar the potential grant to the plate-like member 2104, it is necessary to carry out the opening in the 
portion of the conductive member 602. In a figure, the plate-like member 2104 is approached, the electrode 2301 can be installed 
as the crowning 601a is approached, and thereby more big electrostatic attraction can be generated. In other words, 
displacement of the plate-like member 2104 is enabled more by the low voltage. Since field contact can be carried out in this 
embodiment on a slant face and the plate-like- member 2104 can be displaced, the shock at the time of contact can be 
distributed. By carrying out field contact on a slant face, and displacing the plate-like member 2104, control of the displacement 
direction of a board becomes easy. 
[0104] 

Drawing 97 is a figure showing a 25th embodiment of this invention. Drawing 97 (a) is a plan of optical deflection equipment, and 
drawing 97 (b) is a sectional view of a B-B' line. 

In drawing 97 , the marks 2100-2102, and 2104 are the same as that of a 20th embodiment. The mark 2301 is the same as that of 
a 22nd embodiment. The marks 601 and 602 are the same as that of a 24th embodiment. The mark 604 shows a wrap insulation 
film for the electrode 2301 on a slant face selectively. 

It is the same as that of the insulating film 603 shown in a 24th embodiment about construction materia! of the insulating film 
604. In arbitrary parts on a slant face, the insulating film 604 on an electrode has many convex parts 701, and the direction of an 
optical deflection is prescribed by contact of the plate-like member 2104 to the convex part 701. As for the convex part 701, it 
is desirable to patternize an insulating film like the insulating film 603, and to be formed by the below-mentioned manufacturing 
method. A size, height, and an interval of the convex part 701 can be designed from electrostatic attraction and a rigid relation of 
a plate-like member as arbitrary form in the range which the plate-like member 2104 does not contact to the electrode 2301 of a 
concave part by elastic deformation. Since it is hard to carry out elastic deformation of the plate-like member when it is 
construction material whose plate-like member 2104 is hard enough, and a thick film, a size of the convex part 701 can be made 
as small as possible, height can also be made low, and an interval can be made large. A touch area with the plate-like member 
2104 can be reduced as much as possible by that cause, and the possibility of adherence at the time of a drive over a long period 
of time can be reduced. 
[0105] 

Drawing 98 is a figure showing a 26th embodiment of this invention. 

In this embodiment, the marks 2100 thru/or 2103 are the same as that of a 20th embodiment. The marks 2201-2203 are the 
same as that of a 21st embodiment. The marks 800a, 800b, 800c, and 800d show an electrode equivalent to the electrode 2301 
shown in a 22nd embodiment. The marks 801 and 802 show a component of the fulcrum member 2103, the mark 801 shows an 
insulating layer and the mark 802 shows a conductive layer. The electrodes 800a, 800b, 800c, and 800d counter the plate-like 
member 2104 which consists of the dielectric layer 2201 and the conductor layer 2202, and are arranged, and construction 
material of them is the same as construction material of the electrode 2301 shown in a 22nd embodiment. The crowning 2103a of 
the fulcrum member 2103 is constituted by lamination with the insulating layer 801 which makes insulating silicon oxide 
construction material, and the conductive conductive layer 802. The conductive-layer 802 is a component of the same 
construction material that was patternized simultaneously with the electrodes 800a, 800b, 800c, and 800d. and was formed. 
[0106] 

Drawing 98 (a) is a plan of the optical deflection equipment 2100 used for a 26th embodiment. Drawing 98 (b) is a sectional view 
of an A-A'line and B-B' line of the optical deflection equipment 2100 of an initial state. Drawing 98 (c~1) is a sectional view on an 
A-A'line top and C-C line of the optical deflection equipment 2100 before a reset action. Drawing 98 (c~2) is a sectional view on 
an A-A'line top and C-C line of the optical deflection equipment 2100 after a reset action. Drawing 98 (d) is a sectional view on 
an A-A'line top and C-C* line of the optical deflection equipment 2100 at the time of carrying out an optical deflection to one 
way. Drawing 98 (e) shows a sectional view on an A-A'line top and C-C line of the optical deflection equipment 2100 at the time 
of changing and carrying out the optical deflection of the polarization axis. 
[0107] 

In drawing 98 (b). since the plate-like member 2104 does not have a fixed end, the position of the early optical deflection 
equipment 2100 is free in predetermined space. Then, in drawing 98 (b). the arrangement which keeps away from an electrode 
most was indicated. As shown in this figure, when the plate-like member 2104 is in the equal distance from all the electrodes on 
the substrate 2101, if the plate-like member 2104 is in a center valve position, ft will be called irrespective of the existence of 
contact with the plate-like member 2104 and the crowning 2103a. The plateHike member 2104 has shown drawing 98 (c~1) 
contact before to the fulcrum member 2103. The plate-like member 2104 has shown drawing 98 (c-2) the contact back to the 
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fulcrum member 2103. From an initial state, in order to contact the plate-like member 2104 to the fulcrum member 2103, the 

reset action in drawing 98 (c-1) and drawing 98 (c-2) is performed. 

[0108] 

In a reset action, potential of the electrodes 800a and 800b is made into X(V)s, and potential of the electrodes 800c and 800d 
and the conductive layer 802 is made into 0(V). Since a plate-like member is in a state where it has floated electrically before 
the plate-like member 2104 contacts the fulcrum member 2103 of drawing 98 (c~1). electrostatic attraction distribution as shown 
by a downward white arrow in drawing 98 (c-1) is acquired. Henceforth, a size of a white arrow shows size of electrostatic 
attraction typically. Namely, electrostatic attraction acts via the plate-like member 2104 which has floated electrically between 
the electrodes 800a and 800b, the electrode 800c, and 800d, and the plate-like member 2104 can draw near at right angles to the 
substrate 2101 surface. Then, after the plate-like member 2104 contacts the fulcrum member 2103 of drawing 98 (c-2). Since 
potential of the plate-like member 2104 becomes equal to potential of the fulcrum member 2103, even if repulsive force acts 
between the plate-like member 2104 and the electrodes 800c and 800d, electrostatic attraction does not act, but strong 
electrostatic attraction acts between the plate-like member 2104 and the electrodes 800a and 800b. Therefore, the plate-like 
member 2104 inclines in a side with the electrodes 800a and 800b, the end 2104c of the plate-like member 2104 contacts the 
substrate 2101, a direction is regulated, and a reflected light is obtained in the specific direction. This state is made into a reset 
state and the direction of a reflected light at this time is called a reset direction. 
[0109] 

Potential X(V) impressed here is determined by distance, electric capacity, etc. of the plate-like member 2104 and an electrode, 
and is taken as a little larger voltage than voltage Z(V) of the limit which causes displacement of the usual plate-like member 
2104, i.e., the inclination centering on the fulcrum member 2103. This voltage (potential difference like [ Actually ] the after- 
mentioned) is called the predetermined potential difference in this embodiment. Next, in drawing 98 (d), it is the potential of the 
electrodes 800a and 800b, 0(V) By changing electrodes [ 800c and 800d ] potential to X(V)s, The plate-like member 2104 carries 
out tilt displacement to a reset direction and a counter direction at high speed, and the end 2104d of the plate-like member 2104 
contacts the substrate 2101, has a direction regulated, and as shown in a figure, it will be in the state of "the optical deflection 
1." 

[0110] 

Even if it adds the bias voltage of the value same irrespective of the polarity of positive/negative to each electrode and 
conductive layer, since the potential difference between each part is the same, operation does not change. That is, electrostatic 
attraction is generated in the potential difference which does not occur in the potential itself but exists between the components 
which counter. Although the potential of 0(V) is kept given to the conductive layer 802 of the fulcrum member 2103 and the 
potential by the side of an electrode is changed in this example, if displacement of the plate-like member 2104 is only changed to 
a reset direction and a counter direction, the same operation is obtained even if it adopts how to give potential in a reverse 
relation. That is, gave the potential of X(V)s to the electrodes 800a and 800b, the potential of 0(V) is kept given to the electrodes 
800c and 800d, the potential of 0(V) is given to the conductive layer 802 at the time of reset, and it may be made to change to 
the potential of X(V)s at the time of the operation to the state of "the optical deflection 1." The piate-like member 2104 inclines 
in the direction in response to electrostatic attraction strong against the potential difference side that has potential difference 
between electrodes, or larger. That is, the displacement direction of the plate-like member 2104 is changeable at high speed by 
impressing arbitrary potential to the electrode which counters considering the fulcrum member 2103 as a center, and making 
potential of the conductive layer 802 equal to the potential of one of electrodes. These things can say the same thing also in 
future embodiments. 
[0111] 

Next, by making 0(V) and electrodes [ 800b and 800d ] potential into X(V)s for the potential of the electrodes 800a and 800c and 
the fulcrum member 802 in drawing 98 (e). An axis is changed, the plate-like member 2104 carries out tilt displacement to the 
optical deflection of drawing 98 (d) at high speed, and the end 2104e of the plate-like member 2104 contacts the substrate 2101, 
has a direction regulated, and will be in the state of "the optical deflection 2." Also in these shaft orientations, by changing an 
electrode or the potential given to a conductive layer as mentioned above, an opposite direction can be made to be able to carry 
out the reversal inclination of the plate-like member 2104, and it can change into the state of "the optical deflection 3." 
Therefore, the plate-like member 2104 can take three positions in addition to an initial position. That is, direction of the 
inclination of the plate-like member 2104 is controllable by the biaxial direction with high precision. As mentioned above, by giving 
potential which is different in two or more electrodes, the plate-like member 2104 is displaced with electrostatic attraction, 
namely, it inclines focusing on a fulcrum, and the reflecting direction of the entering light flux can be changed in a total of four 
directions also including an initial position. 
[0112] 

Next, by giving potential which is different in the different electrodes 800a, 800b, 800c, and 800d and the conductive layer 802 in 
the plate-like member 2104 which has floated electrically like [ at the time of the reset action of drawing 98 (c-1) ] explains the 
principle which generates electrostatic attraction and is displaced briefly [ drawing 99 ]. The explanation in drawing 99 indicates 
also including the effect which has arranged the conductor layer 2202 on the plate-like member 2104. 
[0113] 

Drawing 99 is a sectional view of the D-D' line at the time of a reset action of the optical deflection equipment 2100 in drawing 
98. 

In the figure, positive potential X(V) is impressed to the electrode 800b, and 0(V) is impressed to 800d of electrodes. Although 
electrostatic attraction occurs between the two electrodes 800b and 800d and the plate-like member 2104 which has floated 
electrically at this time and the plate-like member 2104 is displaced to the electrode side, in the electrode 800b, positive charge 
appears wrth the positive potential first impressed to the electrode 800b. And via the void 901, it is dielectrically generated by 
the negative charge in the dielectric layer 2201, and a negative charge spreads efficiently in electric conduction in the conductor 
layer 2202 simultaneously in it. Conversely, when it says, the dielectric layer 2201 is made to generate a negative charge 
efficiently by the conductor layer 2202. 
[0114] 

Since the dielectric layer 2201 and the conductor layer 2202 have floated electrically at this time, in the dielectric layer 2201 and 
the conductor layer 2202 which counter 800 d of electrodes via the void 901, positive charge spreads typically. In 800d of 
electrodes, it is typically generated by the negative charge so that rt may correspond to the positive charge. Arthough 800 d of 
electrodes are 0(V) actually, it becomes such when it thinks typically. Electrostatic attraction occurs also in the plate-like 
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member located in 800d of electrode upper part by that cause. Although a series of flows explained the above-mentioned 
explanation, it does not necessarily happen by a series of flows, and electrodes [ 800b and 800d ] potential difference generates 
those phenomena in synchronization. The dielectric layer 2201 and the conductor layer 2202 which have floated electrically 
actually serve as specific potential between the electrode 800b and 800 d of electrodes, and the electrostatic attraction by the 
potential of this specification and the potential difference of the electrode 800b, and the potential of this specification and the 
electrostatic attraction by the potential difference of 800 ci of electrodes will occur. This specific potential becomes settled 
according to structural factors, such as the void 901 and electrodes [ 800b and 800d ] area. Thus, the plate-like member 2104 
carries out tilt displacement to the electrode side with the generated electrostatic attraction. 
[0115] 

Drawing 100 is a figure showing the 8th embodiment of this invention. 

drawing 100 (a) — drawing 98 (a) — it is a plan of the similarly same optical deflection equipment 2100 as what was shown in a 
26th embodiment, drawing 100 (b) — drawing 98 (b) — it is a sectional view of the A-A'line and B-B' line of the optical deflection 
equipment 2100 of an initial state similarly. Drawing 100 (c-1) and drawing 100 (c~2) are the sectional views on the A-A'line top 
and C-C line of the optical deflection equipment 2100 of reset action before and the back; respectively like drawing 98 (c-1) and 
drawing 98 (c~2). Drawing 1 00 (d) is a sectional view on the A-A'line top and C-C line of the optical deflection equipment 2100 
at the time of carrying out an optical deflection to one way. Drawing 100 (e) is a sectional view on the A-A'line top and C-C line 
of the optical deflection equipment 2100 at the time of changing and carrying out the optical deflection of the polarization axis. 
[0116] 

Although the reset action of the initial state of drawing 100 (b) and drawing 100 (c-1), and drawing 1 00 (c-2) resembles drawing 
98 . how to give potential is changed. Potential of abbreviated Y / 2 (V), and the electrode 800b is made [ the potential of the 
electrode 800a ] into 0(V) for Y(V), the electrodes 800c and 800d. and the potential of the conductive layer 802. By the 
phenomenon as the reset action explained by drawing 98 in which it is. almost the same even when the plate-like member 2104 
does not touch the fulcrum member 2103, the plate-like member 2104 contacts the fulcrum member 2103, and the potential of 
abbreviated Y / 2 (V) is given from the conductive layer 802. 

Since the potential as a plate-like member with the same electrodes 800c and 800d is given, that between both does not commit 
electrostatic attraction. Both the potentiaf difference between the electrode 800b, a plate-like member and the plate-like 
member 2104, and the electrode 800a serves as abbreviated Y / 2 (V), electrostatic attraction strong between an electrode and 
a plate-like member works, and the plate-like member 2104 inclines in a side with the electrodes 800a and 8.00b. This state is 
made into a reset state. 
[0117] 

In drawing 100 (d). the potential of the electrode 800c by making abbreviated Y / 2 (V), and potential of 800 d of electrodes into 
0(V) for Y(V), the electrodes 800a and 800b, and the potential of the conductive layer 802, The plate-like member 2104 carries 
out tilt displacement to a reset direction and a counter direction at high speed, and the end 2104d of the plate-like member 2104 
contacts the substrate 2101, has a direction regulated, and will be in the state of "the optical deflection 1." Even if it adds the 
bias potential of constant value to each electrode and conductive layer irrespective of the polarity of positive/negative, operation 
is completely the same. That is, the displacement direction of the plate-like member 2104 is changeable at high speed by 
impressing the arbitrary potential which differs in size to two adjoining electrodes, and giving the middle potential of the potential 
of said size to two remaining electrodes and conductive layers 802. Potential Y(V) impressed here is a specified value, and is 
defined on the following conditions. That is, it sets up become a little larger potential than voltage Z(V) of the limit that potential 
Y / 2(V) given to the conductive layer 802 cause displacement of the plate-like member 2104. 
[0118] 

In drawing 1 00 (e). the potential of the electrode 800b next, by making abbreviated Y / 2(V), and potential of 800 d into 0(V) for Y 
(V), the electrodes 800a and 800c, and the potential of the conductive layer 802, An axis is changed, the plate-like member 2104 
carries out tilt displacement to the optical deflection of drawing 1 00 (d) at high speed, and the end 2104e of the plate-like 
member 2104 contacts the substrate 2101, has a direction regulated, and will be in the state of "the optical deflection 2." That 
is, direction of the inclination of a plate-like member is controllable by the biaxial direction with high precision. As mentioned 
above, by giving potential which is different in inter-electrode [ two or more ], the plate-like member 2104 inclines focusing on a 
fulcrum with electrostatic attraction, and the reflecting direction of the entering light flux can be changed. If drawing 1 00 (d) is 
described for an operation of the electrostatic attraction for an optical deflection briefly [ an example ] below, the potential of a 
plate-like member will also serve as abbreviated Y / 2(V) by making the fulcrum member 802 into abbreviated Y / 2( V). 
Therefore, since it is same electric potential in the part which counters the electrodes 800a and 800b, electrostatic attraction 
does not act mostly. Since potential difference arises in the part which counters the electrodes 800c and 800d to it in 
abbreviated Y / 2(V), it is respectively almost equivalent electrostatic attraction. Namely, the electrostatic attraction 
corresponding to the potential difference of abbreviated Y / 2(V) acts, and a plate-like member inclines in the direction of "the 
optjcal deflection 1." In drawing 100 (e). although axes differ, a plate-like member inclines in the direction of "the optical 
deflection 2" similarly. In this example, K is conditions that the electrode which gives maximum potential, and the electrode which 
gives minimum potential exist in the same side about the straight line which passes along the crowning of a fulcrum member used 
as the axis of displacement of a plate-like member. The adjoining electrode becomes conditions when the number of electrodes 
is four pieces. 
[0119] 

Next, drawing 100 (d) is explained to an example for the advantage of the optical deflection system of this embodiment. In 
drawing 1 00 (d), since Y(V) and 0(V) are impressed to the electrodes 800c and 800d, respectively, The plate-like member 2104 
separates from the fulcrum member 2103 in process of tilt displacement temporarily, and even if the plate-like member 2104 will 
be in the state where it floated electrically, the plate-like member which counters the electrodes 800c and 800d like the 
description to drawing 99 can be made to generate electrostatic attraction. Thereby, the optical deflection to a target direction 
can be attained. That is, the optical deflection stable as an advantage can be made possible. With a figure, when [ how / to use 
optical deflection equipment especially ] the upper and lower sides are reverse, this effect shows up notably. That is, in such 
usage, it is because the plate-like member 2104 will always be separated from the fulcrum member 2103 when no potential is 
impressed to equipment. 

Other advantages are acquired by combining with the 29th below-mentioned embodiment. 
[0120] 

Next, the modification embodiment of a 27th embodiment is described using drawing 1 00 (f). Abbreviated X / 2(V), and potential 
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of 800 d of electrodes are made [ the potential of the electrode 800a ] into 0(V) for the potential of X(V)s and the electrodes 
800b and 800c, and potential of the conductive layer 802 is made into 0(V). Potential X(V) shown here is the same as what was 
explained by a 26th embodiment. 

Since big potential difference is between the electrodes 800a, strong electrostatic attraction works, since small potential 
difference is among the electrodes 800b and 800c, weak electrostatic attraction works, and since there is no potential difference 
between 800 d of electrodes, electrostatic attraction does not commit the plate-like member 2104. Therefore, the plate-like 
member 2104 inclines in the direction of the electrode 800a like drawing 100 (f), and touches the substrate 2101 in 2104 f of 
corner points on the diagonal line of the plate-like member 2104. That is, although the displacement direction shown in drawing 
1 00 (d) and drawing 100 (e) was an inclination to the direction of the neighborhood of the plate-like member 2104 which all show 
with a square mostly, the slope direction obtained by a modification embodiment is an inclination to the diagonal direction of the 
plate-like member 2104. Four kinds of slope directions are obtained depending on how to give the potential to an electrode also 
for this embodiment. 
[0121] 

Embodiment 27 and a transformation embodiment are the same composition, since they are only changing how to combine 
impression potential, are dependent on control and can change the reflecting direction of light in a total of eight directions. The 
same effect is acquired even if it performs control which combined the 26th embodiment and transformation embodiment. Since 
potential called abbreviated X / 2(V) given to the electrodes 800b and 800c generates weak electrostatic attraction between the 
plate-like members 2104 of potential 0(V), when the rigidity of the plate-like member 2104 is small, there is also a possibility that 
a deflection may occur. In such composition, potential given to the electrodes 800b and 800c may be made small, or it is good 
also as 0(V) of the conductive layer 802 and same electric potential, or it may be separated from a power supply and it may 
change it into the state where it floated electrically. When the potential given to the electrodes 800b and 800c is changed into 
the state where considered it as abbreviated X / 2(V), or it floated electrically, the slope direction of the plate-like member 2104 
can be reversed to the electrode 800d side by the side of reverse only by switching the potential given to the conductive layer 
802 to X(V)s from 0(V). It is foundations to give so that the potential difference between the electrode which exists in the 
direction, and the plate-like member 2104 may become the maximum to lean the normal of the light reflection surface of the 
plate-like member 2104 so that each example described above may show. It is as stated above that the number of electrodes at 
this time has one case and two cases. If the flat electrode 2104 inclines in the direction of neighboring and predetermined 
potential difference is given among one electrode between two electrodes which adjoin the flat electrode 2104 when giving 
predetermined potential difference simultaneously, it inclines toward a diagonal direction. 
[0122] 

Next, the form of the optical deflection equipment 2100 is described. By old explanation, in order to understand easily, the case 
where a plate-like member is a square mostly has been explained, but the composition of this invention is not limited to this. 
Even a maximum of four pieces have explained the number of the electrodes on a substrate, and this is not limited to four pieces, 
either. j . 

Drawing 101 is a figure explaining a 28th embodiment of this invention. In Drawing 101 , although an outside and others are 
constituted circularly, the marks 2100 thru/or 2104 are the same as that of the 1st embodiment. However, the fulcrum member 
2103 is shown in the shape of [ which has the bottom smaller than the diameter of a plate-like member ] a cone. The marks 800a 
thru/or 800h are eight electrodes divided and provided in the side of the cone-like fulcrum member 2103, and each electrode is 
insulated mutually. 
[0123] 

Potential of X(V)s and the electrode 800e is made into 0(V) for the potential of the electrode 800a, and other electrodes are 
changed into the state where it floated electrically, for example. If the potential of 0(V) is given to the conductive layer 802 of 
the fulcrum member 2103, the plate-like member 2104 inclines in the direction of the electrode 800a according to the big 
potential difference between the electrodes 800a. If the potential of X(V)s is given to the conductive layer 802, the plate-like 
member 2104 inclines in the direction of the electrode 800e conversely. Thus, it becomes possible to make the plate-like 
member 2104 incline in all the directions with an electrode in the combination of the potential given to an electrode and a 
conductive layer. Therefore, eight directions can be selectively set up as a reflecting direction of light. Although the above- 
mentioned explanation explained the fulcrum member 2103 as a cone, it does not matter as for a right 8 pyramid object. When it 
constitutes from a view similar to a 23rd embodiment so that the plate-like member 2104 may be made to meet the slant face of 
a fulcrum member at the time of operation, as for setting out of a slope direction, the side of a pyramid object is stabilized from 
the side of a cone. Although eight electrodes explained in this example, the number is completely free in the range which can 
make a pyramid object. That is, if it installs so that it may have a slant face mostly corresponding to the whole region, and only 
the number of slant faces provides the electrode of a plate-like member insulated mutually in each slant face for the pyramid 
object shown above instead of the columnar body used for a 23rd embodiment, the stable optical deflection equipment which has 
arbitrary numbers of deflection directions will be obtained. 
[0124] 

It said that they are conditions that how to give the potential in a 27th embodiment exists in the same side about the straight 
line which passes along the crowning of the fulcrum member from which the electrode which gives maximum potential, and the 
electrode which gives minimum potential serve as an axis of displacement of a plate-like member. When the number of electrodes 
is six or more pieces, it becomes unnecessary it to be indispensable that it is an adjoining electrode, when the number of 
electrodes is four pieces, but to necessarily adjoin. That is, other one or more electrodes may be contained between the 
electrode which gives maximum potential, and the electrode which gives minimum potential. When the number of electrodes is six 
pieces, only one piece cannot enter in between, but when the number of electrodes is eight pieces, a maximum of two pieces can 
enter in between. Thus, if potential is given, displacement of a plate-like member inclines according to a power relationship 
towards the middle of the two electrodes which gave potential difference. If the number of electrodes caught in between is odd 
number, i.e.. one piece, or three pieces, a plate-like member is contacted and stabilized on the slant face of a middle electrode. 
Therefore, if it changes into the state where it floated electrically without giving potential to the electrode caught between this, 
the greatest potential difference is. not built over the electrode of contiguity, and discharge and the operation which does not 
have fear of a short circuit and was stabilized can be expected. 
[0125] 

Drawing 102 is a figure explaining a 29th embodiment of this invention. According to this embodiment, on arbitrary substrates, the 
optical deflection equipment 2100 was arranged in array form, and was made into the optical deflection array 1200. Drawing 102 
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(a) is a plan and 102 (b) is a sectional view of an A-A* line. Although the state where it arranged to one dimension is shown by a 
diagram, you may arrange to two dimensions. By integrating the optical deflection equipment 2100, drive controlling of the optical 
deflection equipment 2100 can be carried out that it is simultaneous and independently, and an optical deflection can be carried 
out. The individual optica) deflection equipment 2100 when it is integrated in this way and arranges to array form may be called 
an "element" for convenience. . 
[0126] 

Next, a 30th embodiment is described. Atmosphere near the plate-like member 2104 of the optical deflection equipment [ in / in 
optical deflection equipment in this embodiment / the 20th thru/or a 29th embodiment ] 2100 is a vacuum mostly. As a method 
of forming a vacua, when package-izing the optical deflection equipment 2100, it can attain by carrying out a vacuum lock. A 
case of Embodiment 30 which formed into the one-dimensional array two or more optical deflection equipment 2100 which shows 
an advantage mostly made into a vacua in Drawing 102 at drawing 98 is explained as an example. As mentioned above, in each 
element of the optical deflection array 1200 of Drawing 102 , 2101 and 2102 are the same as that of drawing 91 . 2201-2203 are 
the same as that of drawing 92 . 800a, 800b, 800c, 800d, and 801and 802 are the same as that of drawing 98 . Drawing 102 (a) is a 
plan of the optical deflection array 1 200 of Embodiment 30. Drawing 102 (b) is a sectional view of an A-A' line of the optical 
deflection array 1200 in a case of performing optical deflections with each arbitrary element. 
[0127] 

Drawing 1 02 (b) shows typically a case where atmosphere near the plate-like member 2104 is the usual atmosphere. When the 
plate-like member 2104 of one element (left end element) carried out tilt displacement, the atmosphere of plate-like-member 
2104 directly under will be pressured, and will do lift to an aajoining element (central element). An adjoining element has 
displacement to the direction of the purpose shown by a white arrow barred by this. By making atmosphere near the plate-like 
member 2104 into a vacuum mostly, influence of the above-mentioned lift can be inhibited in the optical deflection array 1200. In 
optical polarization equipment of a simple substance, when it package-izes so that dust in the air, etc. may not enter, and the 
circumference of equipment may be covered with covering, a gas of atmosphere serves as viscous resistance to change of a 
rapid inclination of the plate-like member 2104 by voltage impressing, and it can prevent few response delays arising. 
[0128] 

Next, a 31st embodiment is described. The optical deflection equipment 2100 of this embodiment is a gas [ inertness / 
atmosphere / near the plate-like member 2104 ]. As an inertness gas, there are nitrogen, argon, helium, neon, etc. and 
comparatively inexpensive and safe nitrogen is desirable in it. As a method of forming an inertness gaseous atmosphere, when 
package-izing the optical deflection equipment 2100, it can attain by closing in inert gas. atmosphere near the plate-like member 
— this — an advantage made into an inertness gas is being able to control adherence in a point of contact when moisture in 
atmosphere can be reduced, a plate-like member s carries out tilt displacement by that cause and it contacts to a substrate, and 
a point of contact of a fulcrum member and a plate-like member. However, if there is a possibility that an enclosure gas may 
serve as viscous resistance to displacement of the plate-like member 2104, it is desirable to use low pressure if possible and to 
enclose. 
[0129] 

The embodiment which applied this invention to the image projection display device is described using Drawing 103 . Drawing 103 
is a figure explaining the example which applied the optical, deflection array 1200 of this invention to the image projection display 
device. In the figure, an image projection display device and themark 1301 the mark 1300 An optical switch means, The mark 
1302 extracts a light source, a lens and the mark 1304 extract the mark 1303, the mark 1305 shows a rotary collar hole, the mark 
1306 shows a microlens array, and the mark 1310 shows a projection screen, respectively. 

Either the optical deflection equipment 2100 or the optical deflection array 1200 can be used as an optical switch means of the 
display (namely, light-and-darkness display of pixel) equipment of image projection data. Therefore, light-and-darkness control 
(namely, ON/OFF control of an optical switch) of a pixel is good, and can control the stray light (reflected light from the adjacent 
elements generated when a reflecting direction is in disorder), and high-speed operation can be possible, long-term reliability can 
be high, and it can drive by the low voltage, and a contrast ratio can be improved. The optical deflection array 1200 is used in 
this embodiment. 
[0130] 

The optical switch means 1301 which consists of the optical deflection array 1200 which changes the reflecting direction of the 
incoming beam (R) of projection picture data, performs an optical deflection, and projects a picture projects a picture on the 
projection screen 1310, and displays the image projection display device 1300 which projects and displays a picture. The 
incoming beam (R) from the light source 1302 is irradiated with the above-mentioned optical switch means 1301 by the optical 
deflection array 1200, It reflects according to the light reflection surface of the plate-like member 2104 of each element in the 
optical deflection array 1200, and projects on the above-mentioned projection screen 1310 via the projection lens 1303 and the 
diaphragm 1304. In order to perform a colored presentation, the rotary collar hole 1305 may be formed in front of the above- 
mentioned light source 1302. The microlens array 1306 can also be used for improved efficiency. Therefore, the structure of 
changing the reflecting direction of incident light and performing an optical deflection is easy, and a response is also quick, 
Without restricting the wavelength of the incident light (R) to be used, an operation can be stable, it can be low reliable, and 
driver voltage could provide the image projection display device 1300 in which a manufacturing process possesses the optical 
deflection array 1 200 of low cost few. 
[0131] 

Next, the method of desirable arrangement of the optical deflection array 1200 in an image projection display device is explained. 
That is, it arranges so that the normal line direction of the light reflection surface in the center valve position of the plate-like 
member 2104 of each element of the optical deflection array 1200 may become in the direction mostly with the operation 
direction of gravity. Since gravity acts on the plate-like member 2104 when the plate-like member 2104 contacts the fulcrum 
member formed in the substrate face 2101 by arranging in this- way when the optical deflection array 1200 of this invention was 
used for an image projection display device, Gravity acts uniformly and the inclination of the plate-like member 2104 to the 
direction of which electrode does not have a bias, either. Thereby, when the plate-like member 2104 carries out tilt displacement, 
the further stable operation, i.e.. the existing operation of long term reliability or repeated reproducibility, can be obtained. Since 
the plate-like member equivalent to a deflection mirror does not have a fixed end, the optical deflection equipment 2100 of this 
invention is more effective. Since Drawing 103 is a figure explaining general usage, the direction specific about direction of the 
center valve position of the plate-like member 2104 of each element of the optical deflection array 1200 is not shown, but when 
adopting this arrangement, if a reflector etc. are used in the middle, the purpose can be attained if needed. Even when using 
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optical deflection equipment instead of an optical deflection array, the above-mentioned arrangement is effective similarly. 
[0132] 

The embodiment which applied this invention to the image forming device is described using Drawing 104 . 
Drawing 104 is a figure showing the example which applied the optical deflection array 1 200 of this invention to image forming 
devices, such as a copying machine, in a figure — image forming device 1400 As main functional blocks, It consists of the picture 
support 1401 of the photo conductor of drum shape, the latent image formation means 1402, the developing means 1403, the 
transfer means 1404, the electrifying means 1405, the fixing means 1406, the delivery tray 1407, and the cleaning means 1408. 
Since this example includes the optical deflection array 1200 in the latent image formation means 1402, its ON/OFF control at 
the time of optical writing is good. The stray light (reflected light from the adjacent elements generated when a reflecting 
direction is in disorder) can be controlled, and high-speed operation can be possible, long-term reliability can be high, and it can 
drive by the low voltage, and a S/N ratio can be improved. 
[0133] 

Since it is a well-known image forming means except latent image formation means 1402, the detailed explanation about them is 
omitted. The picture support 1401 is held pivotable in the direction of arrow D of a graphic display, and supports a formed image. 
The latent image formation means 1402 uses the optical deflection array 1200 of this invention as a line exposure type exposure 
means. 

On the photo conductor uniformly electrified in the electrifying means 1405, optical writing is performed by the latent image 
formation means 1402. and a latent image is formed. Namely, corresponding to the inputted image data, switching of each 
element of the optical deflection array 1200 is performed, It develops by the developing means 1403, as for the formed latent 
image, a toner image is formed, the formed toner image is transferred by the transferred object (P) by the transfer means 1404, 
and after being established by the fixing means 1406, a transferred object (P) is delivered to the delivery tray 1407, and is stored. 
On the other hand, the photo conductor of the drum shape of the described image support 1401 after transferring a toner image 
to a transferred object (P) by the above-mentioned transfer means 1404 is cleaned by the cleaning means 1408, and prepares for 
the image formation of a next step. 
[0134] 

The above-mentioned latent image formation means 1402 the incoming beam (R) from the light source 1402a, The element 
arranged via the 1st lens system 1402b at array form is irradiated, [ two or more ] Each element makes the surface on the photo 
conductor of the drum shape of the picture support 1401 carry out image formation of the incoming beam (R) through the 2nd 
lens system 1402c through the optical deflection array 1200 as a reflective means according to picture information. Therefore, 
the structure of an optical deflection of changing the reflecting direction of incident light is easy, and a response is also quick, 
Without restricting the wavelength of the incident light to be used, driver voltage is low, and an operation can be stable, it can be 
reliable, and the image forming device 1400 with which a manufacturing process possesses the optical deflection array 1200 of 
low cost few could be provided. 
[0135] 

An embodiment which applied this invention to an optical transmission device is described using Drawing 105 . 

Drawing 105 is a figure showing an example which applied the optical deflection array 1200 of this invention arranged in two 

dimensions to an optical transmission device. 

It is a figure in which Drawing 1 05 (a) shows an example of optical electrical transmission from two or more ports in two or more 

ports, and Drawing 105 (b) shows an example of optical electrical transmission from a port in two or more singular ports. 

The optical transmission device 1 500 is provided with the following in Drawing 1 05 (a). 

As basic constitution, it is the lightwave signal input part 1502. ' 

The 1 st step of optical deflection array 1 503. 

The control device 1 504. 

The 2nd step of the optical deflection array 1 505, its control device 1 506, the lightwave signal outputting part 1 507, and the 
signal transduction port 1 508. 

From using as an optical switch means to change the reflecting direction of an input light information signal for the optical 
deflection array 1 200, and to determine the port of an outputted ray information signal in Drawing 105 (a). The optical deflection 
of the biaxial direction can be performed correctly easily, by that cause, control of selection of a port is good and can control the 
stray light to an adjacent port, and a high-speed optical-path change is possible, long-term reliability is high, and it can drive by 
the low voltage, and can be integrated on the same substrate. 
[0136] 

A light information signal is inputted into the optical transmission device 1501 of this invention from the lightwave signal input 
part 1502 which has two or more signal transduction ports 1508, It is deflected by two steps of optical deflection arrays 1503 
and 1 505 in the biaxial direction, and is outputted from the lightwave signal outputting part 1 507 which chooses an output port 
and has two or more signal transduction ports 1 508. In this example, in order to take a large optical deflection angle, it was 
considered as two steps, the 1st step of optical deflection array 1503, and the 2nd step of optical deflection array 1505, but 
depending on the number of connections to choose, the number of optical deflection arrays may be one. The optical deflection 
arrays 1503 and 1505 possess the control devices 1504 and 1506 for carrying out drive controlling of each element in each 
optical deflection array being simultaneous and independently, respectively. By old explanation, in order to make it intelligible, 
have explained the signal input part, the signal output part, or an input port and an output port as what [ different ], but. Since 
bidirectional transmission is possible for optical transmission, it does not usually need to distinguish a signal input part, a signal 
output part, or an input port and an output port in practice as a "signal input output section" or "input/output port." 
[0137] 

Other embodiments of an optical transmission device are described using Drawing 105 (b). The composition of this embodiment 
has the one input/ output port 151 1. and has the signal input output section 1513 only with the input/output port 1 514 of only 
the number of the directions of the selectable reflected light .of the optical deflection equipment 2100 of a simple substance, and 
the optical deflection equipment 2100. although the figure shows the case where the optical deflection equipment 2100 shown in 
Embodiment 26 is used — the direction of a reflected light selectable in this embodiment — method ** of four — it is a certain 
**, and even if it is one piece as one input/output port, as input/output port of another side, it can set up to four pieces. The 
solid line which shows the optical path of a figure shows the case where the one input/output port 1514 is chosen by the optical 
deflection equipment 2100. and a dashed line shows the case where it is switched to other input/output port. Although the 
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input/output port 151 1 and the optical deflection equipment 2100 are optically connected via the reflector 1512 in the figure, a 
reflector can be stopped, the input/output port 1511 can also be arranged to the central part of the signal input output section 
1513. and it becomes structural very easy. Two or more sets can unify and the set of the input/output port of such a 
combination can also be used. 
[0138] 

Next, the manufacturing method of optical deflection equipment is explained. 

Drawing 106 is a figure showing the manufacturing process of the optical deflection equipment 2100 or an optical deflection 
array. 

Drawing 106 (a) The optical deflection equipment 2100 shown in a 26th embodiment was taken for the example, and it was shown 
in - (h) in accordance with the typical process. Drawing 106 (a) - (h) is a section schematic view on the B-B' line in the 
embodiment. 

Two or more divisions are formed on a silicon substrate. One dimension or two dimensions may be sufficient as arrangement of a 
division. If it is the purpose of obtaining the optical deflection equipment of a simple substance, the margin for separation will be 
provided between each division. If it is the purpose of obtaining an optica! deflection array, each division will be stuck and will be 
formed. 
[0139] 

Drawing 106 (a): The silicon oxide 1601 which constitutes the dielectric layer 801 of a fulcrum member accumulates with plasma 
CVD method on the silicon substrate 2101, 

With then, the photo-engraving process using the photo mask in which the pattern which has area gradation was formed and the 
photo-engraving process which carries out resist pattern formation post heating modification. The resist pattern which has the 
form and the thickness with the almost arbitrary shape of isomorphism of a fulcrum member is formed, and the purpose-shaped 
dielectric layer 801 is formed by the technique of the dry etching method after that. 

Drawing 106 (b): Form the conductive layer 802 of the electrodes 800b and 800d and a fulcrum member with the thin film of a 
titanium nitride (TiN) film. The electrodes 800a and 800c which are not visible to a figure are also simultaneously formed at this 
time. 

The TiN film formed membranes by the DC magnetron sputtering method which targeted Ti, and was patternized as two or more 

electrodes with the technique of the photo-engraving process and the dry etching method. 

[0140] 

Drawing 106 (c): The amorphous silicone film was made to deposit by a sputtering method, and flattening was carried out by 
processing time control using CMP technology. 

The amorphous silicon film which remains is the 1st sacrifice layer 1602. As a sacrifice layer, a polyimide film, a photosensitive 
organic layer (resist film generally used in a semiconductor process), a polycrystalline silicon film, etc. can also be used besides 
the above-mentioned film, As the technique of flattening, the reflow method by heat treatment and the etchback method by dry 
etching can also be used. 

Drawing 106 (d): The silicon nitride film was made to deposit with plasma CVD method as the dielectric layer 2201 of a plate-like 
member, it patternized with the technique of the photo-engraving process and the dry etching method, and the opening 2203 and 
the dielectric layer 2201 were formed. The aluminum system metal membrane used as the conductor layer 2202 which serves as 
a light reflex field succeedingly was made to deposit by sputtering technology, and it patternized by the photo-engraving process 
and the dry etching method. 
[0141] 

Drawing 106 (e): The amorphous silicone film was made to deposit by a sputtering method, and it was considered as the 2nd 
sacrifice layer 1603. As a sacrifice layer, a polyimide film, a photosensitive organic layer (resist film generally used in a 
semiconductor process), a polycrystalline silicon film, etc. can also be used after all besides the above-mentioned silicone film. 
The 2nd sacrifice layer 1603 is wanted to be the same construction material as the 1st sacrifice layer 1602. 
Drawing 1 06 (f): In order to separate the optical deflection equipment 2100 individually and to arrange the regulating member 
2102 around a plate-like member, the 1st sacrifice layer 1602 and 2nd sacrifice layer 1603 were simultaneously patternized by 
the photo-engraving process and the dry etching method a little more widely than a plate-like member. 

Drawing 106 (g): The silicon oxide which constitutes the regulating member 2102 was made to deposit with plasma CVD method, 
and it patternized in arbitrary parts by the photo-engraving process and the dry etching method, and was considered as the 
regulating member 2102. 

Drawing 106 (h) : the 1st sacrifice layer 1602 and 2nd sacrifice layer 1603 that remain by wet etching technology with 
tetramethylammonium hydroxide (TMAH) liquid. Etching removal is carried out through an about 2102-regulating member opening, 
the plate-like member 2104 is arranged to the space where the movable range was restricted, and the optical deflection 
equipment of this invention is completed. 
[0142] 

Next, the manufacturing method of the optical deflection equipment in the 25th embodiment is explained. This manufacturing 
method is some processes of the manufacturing method of the optical deflection equipment 2100, has at least a process which 
makes a dielectric thin film deposit on two or more electrodes, and has the process of patternizing that thin film and forming a 
convex part. 

Drawing 107 is a figure showing the process of forming the convex part of the slant face of the fulcrum member of the optical 
deflection equipment 2100. 

Typical ****** was shown in Drawing 107 (a) - (i). Drawing 107 (a) - (i) are the section schematic views on a B-B' line. 
[0143] 

Drawing 107 (a) : The silicon oxide which constitutes a fulcrum member accumulates with plasma CVD method on the silicon 
substrate 2101, With then, the photo-engraving process using the photo mask in which the pattern which has area gradation was 
formed and the photo-engraving process which carries out resist pattern formation post heating modification. The resist pattern 
which has the form and the thickness with the almost arbitrary shape of isomorphism of a fulcrum member is formed, and the 
purpose-shaped fulcrum member 601 is formed by the technique of the dry etching method after that. 

Drawing 107 (b): Form the component 602 which has the conductivity of the electrode 2301 and a fulcrum member with the thin 
film of a titanium nitride (TiN) film. 1 

The TiN film formed membranes by the DC magnetron sputtering method which targeted Ti, and was patternized as two or more 
electrodes with the technique of the photo-engraving process and the dry etching method. 
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[0144] 

Drawing 107 (c): Silicon oxide accumulates with plasma CVD method as the insulator layer 603 for preventing the electric short 
circuit of a plate-like member and an electrode, and the purpose-shaped convex part 701 is patternized by arbitrary parts with 
the technique of a photo-engraving process and the dry etching method after that. In order to give the potential of a plate-like 
member simultaneously at this time, the opening of the neighborhood of a crowning of a fulcrum member is carried out. 
Drawing 107 (d): The amorphous silicone film was made to deposit by a sputtering method, and flattening was carried out by 
processing time control using CMP technology. 

The amorphous silicon film which remains is the 1st sacrifice layer 1702. As a sacrifice layer, a polyimide film, a photosensitive 
organic layer (resist film generally used in a semiconductor process), a polycrystalline silicon film, etc. can also be used besides 
the above-mentioned film, As the technique of flattening, the reflow method by heat treatment and the etchback method by dry 
etching can also be used. 
[0145] 

Drawing 107 (e): The aluminum system metal membrane which has conductivity as the plate-like member 2104 to serve also as a 
light reflex field was made to deposit by sputtering technology, and it patternized by the photo-engraving process and the dry 
etching method. 

Drawing 107 (f): The amorphous silicone film was made to deposit by a sputtering method, and it was considered as the 2nd 
sacrifice layer 1703. As a sacrifice layer, a polyimide film, a photosensitive organic layer (resist film generally used in a 
semiconductor process), a polycrystalline silicon film, etc. can also be used after all besides the above-mentioned silicone film. 
The 2nd sacrifice layer 1 703 is wanted to be the same construction material as the 1 st sacrifice layer 1 702. 
[0146] 

Drawing 107 (g): In order to separate the optical deflection equipment 2100 individually and to arrange the regulating member 
2102 around a plate-like member, the 1st sacrifice layer 1702 and 2nd sacrifice layer 1703 were simultaneously patternized by 
the photo-engraving process and the dry etching method a little more widely than the plate-like member 2104. 
Drawing 107 (h): The silicon oxide which constitutes the regulating member 2102 was made to deposit with plasma CVD method, 
and it patternized in arbitrary parts by the photo-engraving process and the dry etching method, and was considered as the 
regulating member 2102. 

Figure 107 (i) : the 1 st sacrifice layer 1 702 and 2nd sacrifice layer 1 703 that remain by wet etching technology with 
tetramethylammonium hydroxide (TMAH) liquid. Etching removal is carried out through an about 2102-regulating member opening, 
a plate-like member is arranged to the space where the movable range was restricted, and the optical deflection equipment of 
this invention is completed. 
[0147] 

Here, form of the fulcrum member 2103 is explained using Drawing 108 and Drawing 109 . 

Drawing 108 (a) is a figure showing a basic cone. In this figure, the crowning 2103a of the cone 2103 serves as a sharp tip. Since 
there is also a possibility that it may become impossible to be unable to maintain this tip form in supporting this in order that 
stress may concentrate on a point of contact of both components when electrostatic attraction acts on the plate-like member 
2104, as shown in Drawing 1 08 (b), since a small operation stable when formed spherically is acquired in the crowning 2103a, it is 
good. Drawing 1 08 (a) and (b) — in [ both of ] form, as shown in Drawing 108 (c), it is still better to make it form which made a 
pillar which has the bottom of the same type as a path of this bottom under the cone bottom unite. That is, since a vertical angle 
of a cone can be enlarged when making height of a fulcrum member the same, top intensity stability is obtained. Even if it uses 
such form, similarly a use top can completely be treated. 
[0148] 

Instead of making a crowning spherical, you may make it a flat surface. If truncated cone shape is used as shown in Drawing 109 
(a), and tip form is lost, worries about stress concentration will disappear further and danger, such as breakage of a fulcrum 
member, will decrease more. Form as shown in Drawing 108 (c) and Drawing 109 (b) which made a pillar which has the bottom of 
the same type as a path of this bottom under the bottom of a truncated cone unite similarly may be sufficient. An effect is the 
same as a case of Drawing 108 (c) almost. If area of the crowning 2103a does not become not much large, as shown in Drawing 
109 (c), it can use once also with a mere pillar. Manufacture is easy although this form does not have a portion of a cone. 
[0149] 

The modification embodiment to the convex part in a 25th embodiment of this invention shown in Drawings 1 10 and 1 1 1 by 
drawing 97 is shown. 

In Drawing 110 . the mark 2005 shows a convex part. Although the convex part 2005 is obtained by the same manufacturing 
method as the convex part 701 of the embodiment shown in drawing 97 and the same role is played, the form differs in the 
convex part 701. 

The convex part 2005 is arranged by band-like [ two or more ] on the four electrodes 2301 with the insulating film. The width of 
a belt, an interval, length, etc. can be designed from electrostatic attraction and the rigid relation of a plate-like member as 
arbitrary form in the range which the plate-like member 2104 does not contact to the electrode 2301 of a concave part by 
elastic deformation as they were mentioned above. The slant face of the polygonal-pyramid object described in the embodiment 
of not only the fulcrum member of the columnar body which has a crowning of the shape of a ridge shown in drawing 97 but 
Drawing 101 may be sufficient as the slant face which forms a convex part 

It faces creating the photo mask for forming a convex part, and since the size of these convex part is close to a resolution limit, 
with the composition of the circular chisel shown in drawing 97 , accuracy falls easily. Then, accuracy is made easy to enlarge in 
area and to send by constituting in band-like, like this example. 
[0150] 

In Drawing 111 . the mark 2105 shows a convex part. It is related and the convex part 701 of the embodiment shown in drawing 97 
of it is the same as the above-mentioned convex part 2005, although the convex part 2105 is formed by a different 
manufacturing method in part. 

The convex part 2105 does not appear on the electrode 2301, and has composition which has been projected between 

electrodes. 

[0151] 

Before the convex part 2105 forms four electrodes, it is formed with the predetermined pattern at the time of formation of the 
fulcrum member 601 . Although what is necessary is just to patternize the surface of fulcrum member 601 serf when the fulcrum 
member 601 is formed by the insulating material, when the fulcrum member 601 is a conductive member, after giving an insulating 
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film to the surface after fulcrum member 601 formation, the band-like insulating convex part 2105 is formed with a predetermined 
pattern. The electrode 2301 is formed only in the flat part around the convex part 2105. However, although it is necessary to 
form the conductive member 602 for supplying potential to the plate-like member 2104 in the crowning of the fulcrum member 
601 apart from this, a process top can be formed together, when forming the above-mentioned electrode 2301. It is because 
there is a possibility that it may be generated on the convex part surface by the electrostatic charge by polarization, and this 
may adsorb the plate-like member 2104 when the Reason for forming the electrode 2301 only in places other than a convex part 
has an electrode under a convex part. When this adsorption becomes strong, even after the impressed electromotive force to an 
electrode disappears, while the plate-like member 2104 had stuck. to the convex part, it may separate and twist and what is 
called an adherence phenomenon may occur. 
[0152] 

Drawing 1 1 2 is a figure showing the embodiment of a regulating member in the case of arranging in the maximum dense state the 
circular optical deflection equipment 2100 of the 9th embodiment shown in Drawing 101 , and constituting it in two-dimensional 
array form. In order that a figure may illustrate easily, the minimum composition is shown, but that by which a majority of such 
composition was arranged practically length and horizontally is used. 

In a figure, mark 2102' shows the compound regulating member shared by two pieces of optical deflection equipment, general — 
a circle — the maximum — when it arranges densely, six circles are located in a line with the circumference of one circle that 
there is no crevice in regular intervals. Therefore, the regulating member 2102 can coincide the position of the substrate 2101 
which aajoins if it forms on the circumference of the substrate 2101 at six regular intervals, and a regulating member. When it is 
integrated and makes two or more optical deflection equipment 2100 at once, if the position of a regulating member is in 
agreement, both can be unified and it can form as compound regulating member 2102'. Although a graphic display in particular is 
not carried out, it is the same that the regulating member of the substrates which ac(join also in the case of a one-dimensional 
array can be unified. However, four pieces shown in Drawing 101 may be sufficient as the number of the regulating member in 
one-dimensional. Since substrates are connected length and horizontally when arranging in the shape of a square matrix even if 
it is a two-dimensional array, as shown in Drawing 101 . four pieces of a regulating member are good exactly. 
[0153] 

Drawing 1 13 is a perspective view for describing the modification embodiment of the regulating member 2102. Drawing 1 1 4 is a 
sectional view of the optical deflection equipment 2100 which used the regulating member 2102 of the above-mentioned 
modification embodiment. 

The regulating member 2102 shown in Drawing 1 1 3 (a) has the extended base 2102b projected to the opposite direction in the 
lower end part of the straight part 2102c with the projection direction of the stopper 2102a established in the crowning of the 
straight part 2102c. This regulating member 2102 is used when providing a regulating member in the peripheral edge part of the 
substrate 2101 as shown in drawing 91 or Drawing 101 . As shown also in Drawing 1 1 4 , the space regulated as a movable range of 
the plate-like member 2104 is limited to the range in which only a part with the extended base 2102b of the regulating member 
2102 is smaller than the substrate 2101. If the Reason carried out in this way has a not much small area of the portion which the 
regulating member 2102 joins to the substrate 2101, it will be because there is a possibility of becoming easy to damage also to 
slight stress, and sufficient intensity will come to be obtained by enlarging the above-mentioned plane-of-composition product by 
the extended base 2102b. 
[0154] 

The regulating member 2102 shown in Drawing 1 1 3 (b) enlarges the above-mentioned plane-of-composition product about the 
regulating member in a corner as shown in drawing 94 . Since directions and an effect are the same as the above, explanation is 
omitted. 
[0155] 

Drawing 1 1 5 is a perspective view showing the further modification embodiment of a regulating member. 

Drawings 1 16 and 1 17 are sectional views showing the example of use of the regulating member of a modification embodiment. 
In a figure, mark 2102' shows the compound regulating member shared by two pieces of optical deflection equipment like Drawing 
1 12 . When putting two or more optical deflection equipment in order, making it array form and using, a regulating member can be 
shared in the connecting position of adjoining optical deflection equipment. The example is shown in Drawing 102 or Drawing 1 12 . 
a figure — 115 — ( — a — ) — being shown — composite — a regulating member — 2102 — ' — a figure — 113 — having been 
shown — a regulating member — 2102 modification — it is — two — a piece — a regulating member — extension — a base 
— comrades — associating — making — having connected — a form — a base — 2102 — ' — b — having — **** . To 
conversely, the both ends whose plate-like base 2102'b which lies ranging over division into equal parts in both substrates will 
counter on the boundary line K of the two aajoining substrates 2101 if it says. Straight part 2102'c is provided and it has said 
boundary line K and the form where the stopper 2102a which projects to an opposite direction was formed, respectively at the 
crowning of both straight part 2102'c. 
[0156] 

In the same position as the above, compound regulating member 2102' shown in Drawing 115 (b) has a form which stuck mutually 
the near field where two pieces and a stopper do not exist the regulating member 2102 shown in drawing 91 . and connected it, 
and resembles the form of the character of T of the alphabet. Straight part 2102'c shown in Drawing 115 (a) is made into the 
thickness doubled two sheets or the thickness beyond it, in this composition, since area of the portion joined to the substrate 
2101 is enlarged, it does not have the form in particular as a base, but it will have sufficient intensity. 
[0157] 

Drawing 1 1 8 thru/or Drawing 127 are figures showing the manufacture procedure of the optical deflection equipment concerning 
ether embodiments of this invention. 

In a figure, the marks 2802, 2803, and 2804 show the 1st, 2nd, and 3rd sacrifice layer, respectively. 
The fulcrum member 2103 is formed on the substrate 2101 ( Drawing 1 1 8 ). 

On the silicon substrate 2101 which has a plane direction [100], the silicon oxide film which constitutes the fulcrum member 2103 
accumulates with plasma CVD method, With then, the photo-engraving process using the photo mask which has area gradation in 
which the pattern was formed and the photo-engraving process which carries out resist pattern formation post heating 
modification. The resist pattern which has the arbitrary thickness of the almost same form as the fulcrum member 2103 was 
formed, and the purpose-shaped fulcrum member 2103 was formed by the technique of the dry etching method after that. 
An about 2-micrometer silicon oxide film may be formed on the silicon substrate 2101 which has the above-mentioned [100] 
plane direction, and processing same in about 1 micrometer of the upper layer may be performed. 
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The height of the crowning 2103a of the fulcrum member 2103 is about 1 micrometer. 
[0158] 

Subsequently, two or more electrodes 2301 are formed ( Drawing 1 1 9 ). 

The electrode 2301 is formed with the thin film of titanium nitride (TiN). The TiN film formed membranes in thickness of 0.01 
micrometer by the DC magnetron sputtering method which targeted Ti, and was patternized as the plurality 2301, for example, 
four electrodes, with the photo-engraving process and the technique of the dry etching method. 
Next, the protective film 2301a is formed on the electrode 2301 ( Drawing 120 ). 

As the protective film 2301a, the silicon nitride film was formed by 0.2 micrometer of thickness with plasma CVD method. 
[0159] 

Next, the 1 st sacrifice layer 2802 is formed ( Drawing 121 ). 

As the 1 st sacrifice layer 2802, 2 micrometers of amorphous silicon films are made to deposit by a sputtering method, using CMP 
technology, the crowning 2103a of the fulcrum member 2103 makes it expose, time is made to exceed further, and flattening is 
carried out by processing time control. By considering it as the fulcrum member 2103 and polishing selectivity high CMP 
conditions with the protective film 2301a, near the peak of the fulcrum member 2103, the crowning 2103a remains and an 
amorphous silicon film exists thinly at this time. The top part of the fulcrum member 2103 projected about 0.2 micrometer. There 
is an amorphous silicon film which remains by the 1st sacrifice layer 2802. As the 1st sacrifice layer, a polyimide film, a 
photosensitive organic layer, a resist film, a polycrystalline silicon film that are generally used in a semiconductor process, etc. 
can also be used besides the above. The etchback method by dry etching can also be used as the technique of flattening. 
[0160] 

Subsequently, the 2nd sacrifice layer 2803 is formed ( Drawing 1 22 ). 

The amorphous silicon film was included to the point of the fulcrum member 2103 by the sputtering method, and was made to 

deposit 0.1 micrometer. 

[0161] 

Next, the dielectric layer 2201 and the conductor layer 2202 of the plate-like member 2104 are formed ( Drawing 123 ). 
The silicon nitride film was made to deposit at 0.2 micrometer in thickness with plasma CVD method, and the aluminum system 
metal membrane used as the conductor layer 2202 which serves as a light reflex field was made to deposit by sputtering 
technology by a thickness of 0.05 micrometer succeedingly as a base material used as the dielectric layer 2201. Then, the 
above-mentioned metal membrane and the above-mentioned silicon nitride film were patternized by the photo-engraving process 
and the dry etching method, respectively. In order to leave the space for forming the regulating member 2102 in the peripheral 
edge part of the substrate 2101 at a next process, the dielectric layer 2201 is formed more smallish than the substrate 2101. The 
conductor layer 2202 is formed more smallish than it so that it may appear on the dielectric layer 2201. 
[0162] 

Next, the 3rd sacrifice layer 2804 is formed ( Drawing 124 ). 

By the sputtering method, 1 micrometer of amorphous silicone films were made to deposit, and were made into the 3rd sacrifice 
layer 2904. As the 3rd sacrifice layer, a polyimide film, a photosensitive organic layer, a resist film, a polycrystalline silicon film 
that are generally used in a semiconductor process, etc. can also be used besides the above. 
[0163] 

Next, the space which forms the regulating member 2102 is made ( Drawing 125 ). 

The portion which patternized simultaneously the 1 st sacrifice layer, the 2nd sacrifice layer, and the 3rd sacrifice layer, and met 
the peripheral edge part of the substrate 2101 by the photo-engraving process and the dry etching method is removed, and the 
space for regulating member 2102 is formed. At this time, the size of the sacrifice layer to leave is made larger than the size of 
the dielectric layer 2201 so that the dielectric layer 2201 may not be exposed. 
[0164] 

Next, the regulating member 2102 is formed ( Drawing 126 ). 

A silicon oxide film was made to deposit at 0.8 micrometer in thickness with plasma CVD method, by photo-engraving process 
and the dry etching method, it patternized and the regulating member 2102 was formed. The regulating member 2102 is not 
restricted to form of a graphic display, and as shown in Drawings 1 1 3 and 115, various modification may occur. 
[0165] 

Finally, a sacrifice layer is removed ( Drawing 127 ). 

The 1st which remains thru/or the 3rd sacrifice layer, and 2802, 2803 and 2804 by wet etching technology. Etching removal was 
carried out through an opening and the optical deflection equipment 2100 with which a movable range of the plate-like member 
2104 with a reflector was regulated by the substrate 2101, the regulating member 2102, and the fulcrum member 2103 in 
predetermined space was obtained. 
[0166] 

In this manufacturing method, a center section of the rear face of the plate-like member 2104 comes to combine with the 
relation between the fulcrum member 2103 and unevenness, Since it is in a position where whose center section a sideslip did 
not arise but was always fixed also when the plate-like member 2104 inclines in response to* electrostatic attraction from the 
electrode 2301, accuracy comes improved by directional control of a reflected light when it uses as a micro mirror device. 
[0167] 

If a operation effect of this invention is described on the whole, since a plate-like member which carries out a role of a mirror will 
contact a slant face and a substrate and an angle of inclination will be decided, control of a deflection angle of a mirror is easy 
and stable. Since a plate-like member can be reversed at a high speed by impressing potential which is different in a fulcrum 
member in an electrode which counters as a center, speed of response is made quickly. Since a plate-like member does not have 
a fixed end, it twists, and it is not accompanied by modification of modification etc., but long-term degradation can drive by a low 
voltage few. Since a detailed and lightweight plate-like member can be formed by semiconductor manufacturing technology, there 
are few shocks by collision with a regulating member, and there is little long-term degradation. By opting for composition of a 
regulating member or a plate-like member arbitrarily, an ON/OFF ratio (a S/N ratio in picture equipment, a contrast ratio in 
Electronic Image Devices Division) of a reflected light can be improved. Since semiconductor manufacturing technology and 
equipment can be used, a miniaturization and integration are possible at low cost. An optical deflection of one axis and the biaxial 
direction is possible by arranging two or more electrodes focusing on a fulcrum member. 
[0168] 

[Effect of the Invention] 
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Since this invention is constituted as explained above, according to invention of Claim 1. Displacement arranges the plate shape 
component of the plate shape formed with the thin film which combines with the surface a reflective means to reflect incident 
light, and constitutes it in the state of freedom in the void formed between bamboo hat-shaped bamboo hat shape members the 
fulcrum member top on a substrate without fixing on a substrate, Since potential is given to the electrode which countered the 
circumference of the fulcrum member on a substrate with the plate shape component, and has been arranged, the reflecting 
direction of incident light is changed in one axis or the biaxial direction by the reflective means on the plate shape component 
inclined and laid on a fulcrum member and it was made to perform an optical deflection, the structure and control which change 
the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it being 
easy, an operation being stable, and a response being also quick, and, Without restricting the wavelength of the incident light to 
be used, change and degradation had few mechanical strengths also at the time of long term use, low, with saving resources, a 
miniaturization and integration can be possible and driver voltage could provide the optical deflection method by which an 
operating environment is not restricted by low cost, either. 

According to invention of Claim 2, the plate shape component of the plate shape formed with the thin film which combines with 
the surface a reflective means to reflect incident light, and constitutes it, Displacement arranges in the state of freedom in the 
void formed between bamboo hat-shaped bamboo hat shape members the fulcrum member top on a substrate without fixing on a 
substrate. Potential is given to the electrode which countered the circumference of the fulcrum member on a substrate with the 
plate shape component, and has been arranged, Since the reflecting direction of incident light was changed in one axis or the 
biaxial direction by the reflective means on the plate shape component inclined and laid on a fulcrum member, and potential 
which is different in two or more electrodes of each which the electrode countered the circumference of the fulcrum member on 
a substrate with the plate shape component, and were arranged is given and it was made to perform an optical deflection, 
Displacement or change at the high speed of a displacement direction, and direction of an inclination can also be controlled now 
for a plate shape component by the biaxial direction with high precision in the direction of the purpose, the structure and control 
which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are still 
easier — it being easy, an operation being stable, and a response being also still quicker, and, Without restricting the wavelength 
of the incident light to be used, change and degradation had few mechanical strengths also at the time of long term use, low, with 
saving resources, a miniaturization and integration can be possible and driver voltage could provide the optical deflection method 
by which an operating environment is not restricted by low cost, either. 
[0169] 

According to invention of Claim 3, the plate shape component of the plate shape formed with the thin film which combines with 
the surface a reflective means to reflect incident light, and constitutes it. Displacement arranges in the state of freedom in the 
void formed between bamboo hat-shaped bamboo hat shape members the fulcrum member top on a substrate without fixing on a 
substrate, Potential is given to the electrode which countered the circumference of the fulcrum member on a substrate with the 
plate shape component, and has been arranged, Change the reflecting direction of incident light in one axis or the biaxial direction 
by the reflective means on the plate shape component inclined and laid on a fulcrum member, and. Since give potential which is 
different in an electrode, the slant face on a substrate is contacted in the plate shape component of the plate shape formed with 
the thin film which combines a reflective means with the surface and constitutes it, the reflecting direction of incident light is 
specified and changed in the position which contacts and it was made to perform an optical deflection. Distribute the shock at 
the time of contact by displacement of a plate shape component, and control of a displacement direction becomes easy, the 
structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an 
optical deflection are still easier — it being easy, an operation being still more stable, and a response being also still quicker, and, 
Without restricting the wavelength of the incident light to be used, change and degradation had few mechanical strengths also at 
the time of long term use, low, with saving resources, a miniaturization and integration can be possible and driver voltage could 
provide the optical deflection method by which an operating environment is not restricted by low cost, either. 
According to invention of Claim 4. Incident light. A reflective means to reflect. On the surface. The plate shape component of the 
plate shape formed with the thin film which carries out combination composition. Since it consists of a bamboo hat shape 
member of the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape 
component on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on 
the substrate to lay, the circumference of the fulcrum member on a substrate is countered with the rear face of a plate shape 
component and the electrode was arranged, without fixing, the structure and control which change the reflecting direction of 
incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it being easy, an operation being 
stable, and a response being also quick, and, Without restricting the wavelength of the incident light to be used, change and 
degradation had few mechanical strengths also at the time of long term use, low, with saving resources, a miniaturization and 
integration can be possible and driver voltage could provide the optical deflection equipment with which an operating environment 
is not restricted by low cost, either. 
[0170] 

According to invention of Claim 5. Incident light. A reflective means by which the reflector to reflect was monotonous and was 
formed. On the surface. The plate shape component of the plate shape formed with the thin film which carries out combination 
composition. Since it consists of a bamboo hat shape member of the bamboo hat form which forms the void where displacement 
is arranged in the state of freedom in a plate shape component on the fulcrum member used as the fulcrum at the time of 
displacement of the inclining plate shape component on the substrate to lay, the circumference of the fulcrum member on a 
substrate is countered with the rear face of a plate shape component and the electrode was arranged, without fixing, A reflecting 
direction is arranged and the light flux which entered into the light reflex field can be reflected. An optical change is attained only 
in the target reflecting direction, without diffusing a reflected light, Also when using optical deflection equipment for each optical 
information processing device, an image forming device, an image projection display device, an optical transmission device, etc., 
the influence on adjacent elements is inhibited, the structure and control which change the reflecting direction of incident light in 
one axis or the biaxial direction, and perform an optical deflection are still easier — it being easy, an operation being still more 
stable, and a response being also quick, and. Without restricting the wavelength of the incident light to be used, change and 
degradation had few mechanical strengths also at the time of long term use, low, with saving resources, a miniaturization and 
integration can be possible and driver voltage could provide the optical deflection equipment with which an operating environment 
is not restricted by low cost, either. 

According to invention of Claim 6. Incident light. The reflective means formed with the aluminum system metal membrane to 
reflect. On the surface. The plate shape component of the plate shape formed with the thin film which carries out combination 
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composition. Since it consists of a bamboo hat shape member of the bamboo hat form which forms the void where displacement 
is arranged in the state of freedom in a plate shape component on the fulcrum member used as the fulcrum at the time of 
displacement of the inclining plate shape component on the substrate to lay, the circumference of the fulcrum member on a 
substrate is countered with the rear face of a plate shape component and the electrode was arranged, without fixing, Reflection 
performance is also good to serve also as the conductive area of a reflective means or a plate shape component formed in part 
at least, the structure and control which change the reflecting 'direction of incident light in one axis or the biaxial direction, and 
perform an optical deflection are easy — it being easy, an operation being stable, and a response being also quick, and, Without 
restricting the wavelength of the incident light to be used, change and degradation had few mechanical strengths also at the time 
of long term use, low, with saving resources, a miniaturization and integration can be possible and driver voltage could provide the 
optical deflection equipment with which an operating environment is not further restricted by low cost, either. 
According to invention of Claim 7. Incident light. A reflective means to reflect. On the surface. The plate shape component of the 
plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of the 
bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component on 
the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate to 
lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and arrange 
an electrode, without fixing, and. Since it was made for a plate shape component to become the face shape of the part which 
touches a fulcrum member from the curved shape section of curved shape, It is controlled that positioning of the plate shape 
component to a fulcrum member becomes easy spontaneously, and a plate shape component contacts the bamboo hat shape 
member 5 side at the time of displacement of a plate shape component, the structure and control which change the reflecting 
direction of incident light in one axis or the biaxial direction, and perform an optical deflection are still easier — it being easy, an 
operation being still more stable, and a response being also quick, and, Without restricting the wavelength of the incident light to 
be used, change and degradation had still few mechanical strengths also at the time of long term use, low, with saving resources, 
a miniaturization and integration can be possible and driver voltage could provide the optical deflection equipment with which an 
operating environment is not restricted by low cost, either. 
[0171] 

According to invention of Claim 8. Incident light. A reflective means to reflect. The void where displacement is arranged in the 
state of freedom in a plate shape component on the fulcrum member used as the fulcrum at the time of displacement of the 
inclining plate shape component on the substrate laid without an outside fixing the plate shape component which is a circle 
configuration with the plate shape formed with the thin film which is combined with the surface and constituted. Since it consists 
of a bamboo hat shape member of the bamboo hat form to form, the circumference of the fulcrum member on a substrate is 
countered with the rear face of a plate shape component and the electrode was arranged. The reflected light reflected in the 
reflection region of the reflector of the reflective means combined with the plate shape component becomes circular, differing 
from the gap part of the adjacent pixel of the rectangle picture element shape by a rectangle plate shape component serving as a 
linear muscle by making dot form dotted with the gap part of an aicliacent pixel by making 1 pixel in a described image forming 
device, an image projection device, etc. possessing optical deflection equipment into a circle configuration — high — a brilliance 
picture, [ obtain and ] the structure and control which change the reflecting direction of incident light in one axis or the biaxial 
direction, and perform an optical deflection are still easier — it being easy, an operation being stable, and a response being also 
quick, and, Without restricting the wavelength of the incident light to be used, change and degradation have few mechanical 
strengths also at the time of long term use, and driver voltage is low, and with saving resources, a miniaturization and integration 
are possible and by low cost. The optical deflection equipment with which an operating environment is not restricted, either can 
be provided now. 

According to invention of Claim 9. Incident light. A reflective means to reflect. The void where displacement is arranged in the 
state of freedom in a plate shape component on the fulcrum member used as the fulcrum at the time of displacement of the 
inclining plate shape component on the substrate laid without fixing the plate shape component which consists of a silicon nitride 
film of the plate shape formed with the thin film which is combined with the surface and constituted. Since it consists of a 
bamboo hat shape member of the bamboo hat form to form, the circumference of the fulcrum member on a substrate is 
countered with the rear face of a plate shape component and the electrode was arranged, A plate shape component has high 
dielectric breakdown voltage, and since the tolerance over the fatigue accompanied by long-term degradation, i.e., repetition 
displacement, is also high, not less than several 10-kHz high-speed operation of it becomes possible so that a light weight and a 
drive [ in /-izing can be carried out / thin film / and / frequency high by that cause ] are possible as much as possible, the 
structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an 
optical deflection are easy — it being easy, an operation being still more stable, and a response being also still quicker, and, 
Without restricting the wavelength of the incident light to be used, change and degradation had still few mechanical strengths 
also at the time of long term use, still lower, with saving resources, a miniaturization and integration can be still more possible 
and driver voltage could provide the optical deflection equipment with which an operating environment is not further restricted by 
low cost, either. 
[0172] 

According to invention of Claim 1 0. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since a reflective means or a plate shape component has a conductive area which has 
conductivity and it was made for a conductive area to counter with an electrode, By making inter-electrode [ two or more ] 
produce potential difference arbitrarily, a plate shape component is displaced in the direction of the purpose by lower driver 
voltage, Or a displacement direction is changed succeedingly at high speed, Or direction of an inclination can be controlled now 
by the biaxial direction with high precision, the structure and control which change the reflecting direction of incident light in one 
axis or the biaxial direction, and perform an optical deflection are still easier — it being easy, an operation being stable, and a 
response being also still quicker, and. Without restricting the wavelength of the incident light to be used, change and degradation 
had few mechanical strengths also at the time of long term use, still lower, with saving resources, a miniaturization and 
integration can be possible and driver voltage could provide the optical deflection equipment with which an operating environment 
is not restricted by low cost, either. 
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According to invention of Claim 1 1. Incident light A reflective means to reflect. The void where displacement is arranged in the 
state of freedom in. a plate shape component on the fulcrum member used as the fulcrum at the time of displacement of the 
inclining plate shape component on the substrate which consists of a hollow form part of the hollow form laid without fixing the 
plate shape component of the plate shape formed with the thin film which is combined with the surface and constituted. Since it 
consists of a bamboo hat shape member of the bamboo hat form to form, the circumference of the fulcrum member on a 
substrate is countered with the rear face of a plate shape component and the electrode was arranged, The height of a bamboo 
hat shape member becomes low, the yield improves, and further, lead to the independence stability of the bamboo hat shape 
member itself, and a mechanical strength is raised, the controllability of the height of a void (G) can be improved with a 
manufacturing method — driver voltage — and, the structure and control which the controllability of reset voltage becomes 
good, change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are still 
easier — it being easy, an operation being stable, and a response being also quick, and, Without restricting the wavelength of the 
incident light to be used, change and degradation had still few mechanical strengths also at the time of long term use. low, with 
saving resources, a miniaturization and integration can be possible and driver voltage could provide the optical deflection 
equipment with which an operating environment is not restricted by low cost, either. 
[0173] 

According to invention of Claim 1 2. Incident light. A reflective means to reflect. The void where displacement is arranged in the . 
state of freedom in a plate shape component on the fulcrum member used as the fulcrum at the time of displacement of the 
inclining plate shape component on the substrate which consists of a silicon substrate which has a plane direction (100) laid 
without fixing the plate shape component of the plate shape formed with the thin film which is combined with the surface and 
constituted. Since it consists of a bamboo hat shape member of the bamboo hat form to form, the circumference of the fulcrum 
member on a substrate is countered with the rear face of a plate shape component and the electrode was arranged, the 
structure and control which are simply formed in a complicated drive-system circuit in the same board, change the reflecting 
direction of incident light in one axis or the biaxial direction, and perform an optical deflection are still easier — it being easy, an 
operation being stable, and a response being also quick, and, Without restricting the wavelength of the incident light to be used, 
change and degradation had few mechanical strengths also at the time of long term use, low, with saving resources, a 
miniaturization and integration can be possible and driver voltage could provide the optical deflection equipment with which an 
operating environment is not further restricted by low cost, either. 

According to invention of Claim 13. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since it was made for the face shape of the part which touches a plate shape 
component to be a circular shaped part, a fulcrum member, Reduce the touch area of a plate shape component and a fulcrum 
member, and the optical deflection of the biaxial direction becomes easy, the structure and control which change the reflecting 
direction of incident light in one axis or the biaxial direction, and perform an optical deflection are still easier — it being easy, an 
operation being stable, and a response being also quick, and, Without restricting the wavelength of the incident light to be used, 
change and degradation had few mechanical strengths also at the time of long term use. low, with saving resources, a 
miniaturization and integration can be possible and driver voltage could provide the optical deflection equipment with which an 
operating environment is not restricted by low cost, either. 
[0174] 

According to invention of Claim 14. Incident fight. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since it was made for a fulcrum member to be a conical shape part which touches a 
plate shape component at a point, can strengthen the mechanical strength by the side of the substrate of the fulcrum part of a 
fulcrum member, and and displacement of a plate shape component, Since it is prescribed by the contact portion with the upper 
surface of the substrate in the end of a plate shape component, . A touch area is reduced as much as possible, and the 
adherence and contact electrification to the substrate 3 of a plate shape component can be controlled. It becomes possible 
easily to carry out tilt displacement of the plate shape component in the arbitrary directions corresponding to the direction which 
acts on electrostatic attraction since a fulcrum member has point form in the field in contact with a plate shape component, the 
structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an 
optical deflection are easy — a response being also quick, and change and degradation having [ it is easy and an operation is still 
more stable, and ] still few mechanical strengths also at the time of long term use. without restricting the wavelength of the 
incident light to be used, and. Still lower, with saving resources, a miniaturization and integration can be possible and driver 
voltage can provide now the optical deflection equipment with which an operating environment is not restricted by low cost, 
either. 

According to invention of Claim 1 5. Incident light A reflective means to reflect On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement, is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a ^substrate with the rear face of a plate shape component and 
arrange an electrode, without fixing, and. Since it was made for the field which touches a plate shape component to be a 
rectangular rectangular form part, a fulcrum member, The fulcrum member tilt displacement to the short length direction of a 
fulcrum member, i.e.. the tilt displacement by the electrostatic attraction of the plate shape component of 1 shaft orientations, 
stabilizes and happens, the structure and control which change the reflecting direction of incident light in one axis or the biaxial 
direction, and perform an optical deflection are easy — it being easy, an operation being still more stable, and a response being 
also quick, and, Without restricting the wavelength of the incident light to be used, change and degradation had few mechanical 
strengths also at the time of long term use. low. with saving resources, a miniaturization and integration can be possible and 
driver voltage could provide the optical deflection equipment with which an operating environment is not restricted by low cost 
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either. 
[0175] 

According to invention of Claim 1 6. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since it was made for a fulcrum member to be a ridge form part which consists of form 
of the ridge which touches a plate shape component by a line, Reduce the ridge form part of a fulcrum member, and the touch 
area of a plate shape component, and the tilt displacement by the electrostatic attraction of the plate shape component of 1 
shaft orientations is stabilized, and is caused, Since the ridge form part of a fulcrum member has a slant face, since displacement 
of strength and a plate shape component is prescribed by the contact portion with the upper surface of the substrate in the end 
of a plate shape component, the mechanical strength of a fulcrum member, A touch area is reduced as much as possible, and the 
adherence and contact electrification to the substrate of a plate shape component can be controlled, the structure and control 
which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are still 
easier — a response being also quick, change and degradation having still few mechanical strengths also at the time of long term 
use, and driver voltage being [ it is easy and an operation is still more stable, ] low, without restricting the wavelength of the 
incident light to be used, and with saving resources. A miniaturization and integration can be possible and the optical deflection 
equipment with which an operating environment is not restricted by low cost, either can be provided now. 

According to invention of Claim 1 7. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since it can contact all over an electrode since it was made for a fulcrum member to 
have a slant face which touches a plate shape component, and a plate shape component can be displaced, distribute the shock 
at the time of contact and control of a displacement direction becomes easy, the structure and control which change the 
reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it being easy, 
an operation being still more stable, and a response being also still quicker, and. Without restricting the wavelength of the incident 
light to be used, change and degradation had few mechanical strengths also at the time of long term use, low, with saving 
resources, a miniaturization and integration can be possible and driver voltage could provide the optical deflection equipment with 
which an operating environment is not restricted by low cost, either. 
[0176] 

According to invention of Claim 1 8. Incident light. A reflective means to reflect. The void where displacement is arranged in the 
state of freedom in a plate shape component on the fulcrum member which consists of a silicon oxide film used as the fulcrum at 
the time of displacement of the inclining plate shape component on the substrate laid without fixing the plate shape component 
of the plate shape formed with the thin film which is combined with the surface and constituted, or a silicon nitride film. Since it 
consists of a bamboo hat shape member of the bamboo hat form to form, the circumference of the fulcrum member on a 
substrate is countered with the rear face of a plate shape component and the electrode was arranged, a fulcrum member is 
simple for the structure and control which a mechanical strength becomes strong, change the reflecting direction of incident light 
in one axis or the biaxial direction, and perform an optical deflection — it being easy, an operation being stable, and a response 
being also quick, and, Without restricting the wavelength pf the incident light to be used, change and degradation had still few 
mechanical strengths also at the time of long term use, low, with saving resources, a miniaturization and integration can be 
possible and driver voltage could provide the optical deflection equipment with which an operating environment is not restricted 
by low cost, either. 

According to invention of Claim 1 9. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since a bamboo hat shape member vacates a predetermined interval and arranged two 
or more bamboo hat shape members of each corresponding to the periphery of a plate shape component, The time required at 
the time of the etching removal of a sacrifice layer is shortened, and the yield also improves, the structure and control which 
change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it 
being easy, an operation being stable, and a response being also quick, and, Without restricting the wavelength of the incident 
light to be used, change and degradation had few mechanical strengths also at the time of long term use, low, with saving 
resources, a miniaturization and integration can be possible and driver voltage could provide the optical deflection equipment with 
which an operating environment is not further restricted by low cost, either. 
[0177] 

According to invention of Claim 20. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since the bamboo hat shape member was arranged to all the fields corresponding to the 
periphery of a plate shape component, It reduces that a plate shape component overflows and breaks down from the void which 
had the movable range restricted mechanically as much as possible, the structure and control which change the reflecting 
direction of incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it being easy, an 
operation being still more stable, and a response being also quick, and, Without restricting the wavelength of the incident light to 
be used, change and degradation had still few mechanical strengths also at the time of long term use, low, with saving resources, 
a miniaturization and integration can be possible and driver voltage could provide the optical deflection equipment with which an 
operating environment is not restricted by low cost, either. 
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According to invention of Claim 21. Incident light A reflective means to reflect. The insulation of the bamboo hat form which 
forms the void where displacement is arranged in the state of freedom in a plate shape component on the fulcrum member used 
as the fulcrum at the time of displacement of the inclining plate shape component on the substrate laid without fixing the plate 
shape component of the plate shape formed with the thin film which is combined with the surface and constituted. Since it 
consists of a bamboo hat shape member which consists of an insulator layer which it has, the circumference of the fulcrum 
member on a substrate is countered with the rear face of a plate shape component and the electrode was arranged, Changing 
the potential of a plate shape component, since the electric charge of the plate shape component which has floated electrically 
does not move via a bamboo hat shape member even when a plate shape component contacts a bamboo hat shape member is 
controlled, the structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and 
perform an optical deflection are still easier — it being easy, an operation being still more stable, and a response being also quick, 
and, Without restricting the wavelength of the incident light to be used, change and degradation had few mechanical strengths 
also at the time of long term use, low, with saving resources, a miniaturization and integration can be possible and driver voltage 
could provide the optical deflection equipment with which an operating environment is not restricted by low cost, either. 
[0178] 

According to invention of Claim 22. Incident light. A reflective means to reflect. The void where displacement is arranged in the 
state of freedom in a plate shape component to the incoming beam of the bamboo hat form to form on the fulcrum member used 
as the fulcrum at the time of displacement of the inclining plate : shape component on the substrate laid without fixing the plate 
shape component of the plate shape formed with the thin film which is combined with the surface and constituted translucency. 
Since it consists of a bamboo hat shape member which consists of a translucency film which it has, the circumference of the 
fulcrum member on a substrate is countered with the rear face of a plate shape component and the electrode was arranged, 
Since the reflected light from a field which laps with the bamboo hat shape member of the light reflex field of the reflector of the 
reflective means which combines with a plate shape component and is constituted can also make it contribute and the area and 
light volume of a reflected light in one element can be made to increase. ON light volume increases, the structure and control 
which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are still 
easier — it being easy, an operation being still more stable, and a response being also still quicker, and, Without restricting the 
wavelength of the incident light to be used, change and degradation had few mechanical strengths also at the time of long term 
use. low, with saving resources, a miniaturization and integration can be possible and driver voltage could provide the optical 
deflection equipment with which an operating environment is not restricted by low cost, either. 

According to invention of Claim 23. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member 
which consists of a silicon oxide film of the bamboo hat form which forms the void where displacement is arranged in the state of 
freedom in a plate shape component on the fulcrum member used as the fulcrum at the time of displacement of the inclining 
plate shape component on the substrate laid without fixing, and the circumference of the fulcrum member on a substrate is 
countered with the rear face of a plate shape component. Since the electrode was arranged, it is compatible in insulation with a 
high bamboo hat shape member, and high translucency, and production of a miniaturization and integration is also attained, the 
structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an 
optical deflection are still easier — it being easy, an operation being still more stable, and a response being also still quicker, and, 
Without restricting the wavelength of the incident light to be used, change and degradation had few mechanical strengths also at 
the time of long term use, low. with saving resources, a miniaturization and integration can be still more possible and driver 
voltage could provide the optical deflection equipment with which an operating environment is not further restricted by low cost, 
either. According to invention of Claim 24. Incident light. A reflective means to reflect. The void where displacement is arranged 
in the state of freedom in a plate shape component to the incoming beam of the bamboo hat form to form on the fulcrum 
member used as the fulcrum at the time of displacement of the; inclining plate shape component on the substrate laid without 
fixing the plate shape component of the plate shape formed with the thin film which is combined with the surface and constituted 
a light sheilding. Since it consists of a bamboo hat shape member which consists of a shading film which it has, the 
circumference of the fulcrum member on a substrate is countered with the rear face of a plate shape component and the 
electrode was arranged, A reflection in the direction which is not expected the light flux which entered into the bamboo hat 
shape member is controlled, the stray light of the optical deflection to a target direction falls, and OFF light volume is controlled, 
the structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an 
optical deflection are still easier — it being easy, an operation being still more stable, and a response being also quick, and, 
Without restricting the wavelength of the incident light to be used, change and degradation had few mechanical strengths also at 
the time of long term use, low, with saving resources, a miniaturization and integration can be possible and driver voltage could 
provide the optical deflection equipment with which an operating environment is not restricted by low cost, either. 
[0179] 

According to invention of Claim 25. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member 
which consists of a chromium oxide film of the bamboo hat form which forms the void where displacement is arranged in the 
state of freedom in a plate shape component on the fulcrum member used as the fulcrum at the time of displacement of the 
inclining plate shape component on the substrate laid without fixing, and the circumference of the fulcrum member on a substrate 
is countered with the rear face of a plate shape component. Since the electrode was arranged, it is compatible in insulation with 
a high bamboo hat shape member, and a high light sheilding, and production of a miniaturization and integration is attained, the 
structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an 
optical deflection are still easier — it being easy, an operation being still more stable, and a response being also still quicker, and, 
Without restricting the wavelength of the incident light to be used, change and degradation had few mechanical strengths also at 
the time of long term use, low. with saving resources, a miniaturization and integration can be possible and driver voltage could 
provide the optical deflection equipment with which an operating environment is not further restricted by low cost, either. 
According to invention of Claim 26. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since the electrode consisted of two or more electrodes of each and it was made for 
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the plate shape component to have floated electrically. Displace a plate shape component in the direction of the purpose, and a 
displacement direction is changed succeedingiy at high speed, Direction of the inclination of a plate shape component is 
controlled by the biaxial direction with high precision by producing potential difference arbitrarily, the structure and control which 
change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are still 
easier — it being easy, an operation being stable, and a response being also still quicker, and, Without restricting the wavelength 
of the incident light to be used, change and degradation had few mechanical strengths also at the time of long term use, low, with 
saving resources, a miniaturization and integration can be possible and driver voltage could provide the optical deflection 
equipment with which an operating environment is not restricted by low cost, either. 
[0180] 

According to invention of Claim 27. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. two or more electrodes of each which have arranged the electrode on the rear face of a 
plate shape component, and the slant face which countered — from, since it became and was made for the plate shape 
component to have floated electrically, Can drive displacement of a plate shape component by the low voltage more, and the 
shock at the time of contact of a plate shape component is distributed. Displace a plate shape component in the direction of the 
purpose, and a displacement direction is changed succeedingiy at high speed, Direction of the inclination of a plate shape 
component is controlled by the biaxial direction with high precision by producing potential difference arbitrarily, the structure and 
control which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection 
are still easier — it being easy, an operation being stable, and a response being also still quicker, and, Without restricting the 
wavelength of the incident light to be used, change and degradation have still few mechanical strengths also at the time of long 
term use, and driver voltage is still lower, and with saving resources, a miniaturization and integration are possible and by low 
cost. The optical deflection equipment with which an operating environment is not restricted, either can be provided now. 
According to invention of Claim 28. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since the one-dimensional optical deflection array arranged to one-dimensional array 
form was formed, the structure and control which can be used for the latent image formation means in an image forming device, 
etc. and which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical 
deflection are easy — it being easy, an operation being stable, and a response being also quick, and, Without restricting the 
wavelength of the incident light to be used, change and degradation had few mechanical strengths also at the time of long term 
use, low, with saving resources, a miniaturization and integration can be possible and driver voltage could provide the optical 
deflection equipment with which an operating environment is not restricted by low cost, either. 
[0181] 

According to invention of Claim 29. Incident light. A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
to lay, counter the circumference of the fulcrum member on a substrate with the rear face of a plate shape component, and 
arrange an electrode, without fixing, and. Since the two-dimensional optical deflection array arranged to two-dimensional array 
form was formed, . It can be used for the optical switch means in an image projection display device, etc. the structure and 
control which change the reflecting direction of incident light .in one axis or the biaxial direction, and perform an optical deflection 
are easy — it being easy, an operation being stable, and a response being also quick, and, Without restricting the wavelength of 
the incident light to be used, change and degradation had few mechanical strengths also at the time of long term use, low, with 
saving resources, a miniaturization and integration can be possible and driver voltage could provide the optical deflection 
equipment with which an operating environment is not restricted by low cost, either. 

According to invention of Claim 30, the plate shape component of the plate shape formed with the thin film which combines a 
reflective means with the surface and constitutes it via the 1 st sacrifice layer that formed the fulcrum member and the 
electrode, and deposited and carried out flattening on the substrate is formed. Since the 1st sacrifice layer and 2nd sacrifice 
layer were removed after patternizing a bamboo hat shape member to the position which patternized the 2nd deposited sacrifice 
layer, the structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and 
perform an optical deflection are easy — it being easy, an operation being stable, and a response being also quick, and, Without 
restricting the wavelength of the incident light to be used, change and degradation had few mechanical strengths also at the time 
of long term use, low, with saving resources, a miniaturization and integration can be possible and driver voltage could provide the 
manufacturing method of the optical deflection equipment with which an operating environment is not restricted by low cost, 
either. 

According to invention of Claim 31, a fulcrum member and an electrode are formed on a substrate, The plate shape component 
which consists of a curved shape section of the curved shape formed with the thin film which combines a reflective means with 
the surface and constitutes it via the 3rd sacrifice layer that the fulcrum member was made to project and was deposited, was 
deposited on the 1st sacrifice layer that carried out flattening in piles, and carried out flattening to it is formed. Since the 1st 
sacrifice layer, 2nd sacrifice layer, and 3rd sacrifice layer were removed after patternizing a bamboo hat shape member to the 
position which patternized the 2nd deposited sacrifice layer, If it controls and puts in another way that a center and ****** 
become possible about a curved shape section at the time of displacement of a plate shape component, and a plate shape 
component shifts when a plate shape component carries out tilt displacement with electrostatic attraction, Positioning of the 
plate shape component to a fulcrum member becomes easy spontaneously, and it controls that a plate shape component 
contacts the side of a bamboo hat shape member at the time of displacement of a plate shape component, the structure and 
control which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection 
are easy — it being easy, an operation being still more stable, and a response being also quick, and. Without restricting the 
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wavelength of the incident light to be used, change and degradation have still few mechanical strengths also at the time of long 
term use, and driver voltage is low, and with saving resources, a miniaturization and integration are possible and by low cost. The 
manufacturing method of the optical deflection equipment with which an operating environment is not restricted, either can be 
provided now. 
[0182] 

According to invention of Claim 32, the fulcrum member and electrode which become depressed on a substrate, become 
depressed with a form part, and become form circles from a slant face are formed, The plate shape component of the plate 
shape formed with the thin film which accumulates, combines a reflective means with the surface and constitutes it via the 1 st 
sacrifice layer that carried out flattening is formed, Since the 1st sacrifice layer and 2nd sacrifice layer were removed after 
patternizing a bamboo hat shape member to the position which patternized the 2nd deposited sacrifice layer, The height of a 
bamboo hat shape member becomes low, and leads to the independence stability of the bamboo hat shape member itself, the 
structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an 
optical deflection are easy — it being easy, an operation being stable, and a response being also quick, and, Without restricting 
the wavelength of the incident light to be used, change and degradation had stilt few mechanical strengths also at the time of 
long term use, low. with saving resources, a miniaturization and integration can be possible and driver voltage could provide the 
manufacturing method of the optical deflection equipment with which an operating environment is not restricted by low cost, 
either. 

According to invention of Claim 33, the plate shape component of the plate shape formed with the thin film which combines a 
reflective means with the surface and constitutes it via the 1 st sacrifice layer that formed the fulcrum member and the 
electrode, and deposited and carried out flattening on the substrate is formed. Since the 1 st sacrifice layer and 2nd sacrifice 
layer were removed from the predetermined interval which has vacated and arranged between each bamboo hat shape member 
of the plurality of a bamboo hat shape member after patternizing a bamboo hat shape member to the position which patternized 
the 2nd deposited sacrifice layer, the structure and control which etching of a sacrifice layer shortens, change the reflecting 
direction of incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it being easy, an 
operation being stable, and a response being also quick, and, Without restricting the wavelength of the incident light to be used, 
change and degradation had few mechanical strengths also at the time of long term use, low, with saving resources, a 
miniaturization and integration can be possible and driver voltage could provide the manufacturing method of the optical 
deflection equipment with which an operating environment is not further restricted by low cost, either. 
[0183] 

According to invention of Claim 34. Incident light A reflective means to reflect. On the surface. The plate shape component of 
the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of 
the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component 
on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate 
laid without fixing, and the circumference of the fulcrum member on a substrate is countered with the rear face of a plate shape 
component. Since it was made to drive respectively the optical deflection equipment which has arranged the electrode 
independently by an independent drive means, the structure and control which change the reflecting direction of incident light in 
one axis or the biaxial direction, and perform an optical deflection are easy — it being easy, an operation being stable, and a 
response being also quick, and, Driver voltage low [ without restricting the wavelength of the incident light to be used / change 
and degradation have few mechanical strengths also at the time of long term use, and ] with saving resources, a miniaturization 
and integration are possible, the optical deflection equipment with which an operating environment is not restricted by low cost, 
either is provided, and structure and control are easy — it can be easy and the optical information processing device possessing 
the optical deflection equipment which controls the reflected light from the aajacent elements generated when the stray light and 
a reflecting direction are in disorder can be provided now. 

. According to invention of Claim 35, on the picture support which is held rotatable and supports a formed image, perform optical 
writing and form a latent image. Incident light. A reflective means to reflect. On the surface. The plate shape component of the 
plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat shape member of the 
bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate shape component on 
the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component on the substrate laid 
without fixing, and the circumference of the fulcrum member on a substrate is countered with the rear face of a plate shape 
component. Since the toner image formed by the developing means which develops the latent image formed by the above- 
mentioned optical deflection equipment of the latent image formation means which consists of optical deflection equipment which 
has arranged the electrode, and forms a toner image is transferred to a transferred object by a transfer means and the picture 
was formed, the structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, 
and perform an optical deflection are easy — it being easy, an operation being stable, and a response being also quick, and, 
change and degradation have few mechanical strengths also at the time of long term use, a miniaturization and integration are 
possible with saving resources, driver voltage is low and structure and control are [ the optical deflection equipment with which 
an operating environment is not restricted by low cost, either is provided, and ] easy [ without restricting the wavelength of the 
incident light to be used, ] — easy — and the stray light. Control the reflected light from the adjacent elements generated when 
a reflecting direction is in disorder, the ON/OFF control at the time of optical writing is good, and high-speed operation is 
possible, and the high speed which long-term reliability is high and drives by the low voltage and whose S/N ratio can also 
improve — high — the image forming device possessing the optical deflection equipment which forms a brilliance picture can be 
provided now. 
[0184] 

. According to invention of Claim 36, change the reflecting direction of the incident light of image projection data, perform an 
optical deflection, and project and display a picture. Incident light. A reflective means to reflect. On the surface. The plate shape 
component of the plate shape formed with the thin film- which carries out combination composition. Consist of a bamboo hat 
shape member of the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate 
shape component on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component 
on the substrate laid without fixing, and the circumference of the fulcrum member on a substrate is countered with the rear face 
of a plate shape component. Since the optical switch means which consists of optical deflection equipment which has arranged 
the electrode projects a picture on a projection screen and it was made to display on it, the structure and control which change 
the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it being 
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easy, an operation being stable, and a response being also quick, and. Driver voltage low [ without restricting the wavelength of 
the incident light to be used / change and degradation have few mechanical strengths also at the time of long term use, and ] 
with saving resources, a miniaturization and integration are possible, the optical deflection equipment with which an operating 
environment is not restricted by low cost either is provided, and structure and control are easy — it being easy and, And 
reliability control the reflected light from the adjacent elements generated when the stray light and a reflecting direction are in 
disorder, and the ON/OFF control at the time of light-and-darkness control of a picture is good, and possible [ high-speed 
operation ], and long-term is high, and it drives by the low voltage. Since the contrast ratio also improved, though it was high- 
intensity, the image projection display device possessing the optical deflection equipment which projects and displays the high 
definition picture which has high contrast could be provided. 

According to invention of Claim 37, change the reflecting direction of the incident light of the lightwave signal from a lightwave 
signal input means which inputs a lightwave signal in one axis or the biaxial direction, and an optical deflection is performed, . 
Determine the optical path of each lightwave signal. Incident light. A reflective means to reflect. On the surface. The plate shape 
component of the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat 
shape member of the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate 
shape component on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component 
on the substrate laid without fixing, and the circumference of the fulcrum member on a substrate is countered with the rear face 
of a plate shape component. Since it was made to output the lightwave signal from the optical switch means which consists of 
optical deflection equipment which has arranged the electrode by a lightwave signal output means, the structure and control 
which change the reflecting direction of incident light in one axis or the biaxial direction, and perform an optical deflection are 
easy — it being easy, an operation being stable, and a response being also quick, and. Driver voltage low [ without restricting the 
wavelength of the incident light to be used / change and degradation have few mechanical strengths also at the time of long term 
use, and ] with saving resources, a miniaturization and integration are possible, the optical deflection equipment with which an 
operating environment is not restricted by. low cost, either is provided, and structure and control are easy — it being easy, and 
the reflected light from the adjacent elements generated when the stray light and a reflecting direction are in disorder being 
controlled, and the optical deflection of the biaxial direction being performed correctly easily, and, Control of selection of each 
port is good, and control the stray light to an adjacent port and high-speed optical path switching is possible, Since long-term 
reliability was high, it drove by the low voltage and integration Was completed on the same substrate, though it was small, the 
optical transmission device possessing the optical deflection equipment which determines the optical path of a lightwave signal 
with little malfunction, and outputs and transmits it at high speed could be provided. 
[0185] 

According to invention of Claim 38, change the reflecting direction of the incident light of the lightwave signal from a lightwave 
signal input means which inputs a lightwave signal in one axis or the biaxial direction, and an optical deflection is performed, . 
Determine the optical path of each lightwave signal. Incident light. A reflective means to reflect. On the surface. The plate shape 
component of the plate shape formed with the thin film which carries out combination composition. Consist of a bamboo hat 
shape member of the bamboo hat form which forms the void where displacement is arranged in the state of freedom in a plate 
shape component on the fulcrum member used as the fulcrum at the time of displacement of the inclining plate shape component 
on the substrate laid without fixing, and the circumference of the fulcrum member on a substrate is countered with the rear face 
of a plate shape component. Since it was made to output the lightwave signal from the optical switch means which consists of 
two or more steps of pieces of optical deflection equipment which has arranged the electrode by a lightwave signal output 
means, the structure and control which change the reflecting direction of incident light in one axis or the biaxial direction, and 
perform an optical deflection are easy — it being easy, an operation being stable, and a response being also quick, and, Driver 
voltage low [ without restricting the wavelength of the incident light to be used / change and degradation have few mechanical 
strengths also at the time of long term use, and ] with saving resources, a miniaturization and integration are possible, the optical 
deflection equipment with which an operating environment is not restricted by low cost, either is provided, an optical deflection 
angle is large, and structure and control are easy — the reflected light from the adjacent elements generated when it is easy and 
the stray light and a reflecting direction are in disorder, [ control and ] Control of the performing [ correctly ]-easily-optical 
deflection of biaxial direction result and selection of each port is good, and control the stray light to an adjacent port and high- 
speed optical path switching is possible, Since long-term reliabilrty was high, it drove by the low voltage and integration was 
completed on the same substrate, though it. was small, the optical transmission device possessing the optical deflection 
equipment which determines the optical path of a lightwave signal with little malfunction, and outputs and transmits it at high 
speed could be provided. 

It becomes possible easily to carry out tilt displacement of the plate shape component in the arbitrary directions corresponding 
to the direction which acts on electrostatic attraction since a fulcrum member has point form in the field in contact with a plate 
shape component according to invention of Claims 39-43, the structure and control which change the reflecting direction of 
incident light in one axis or the biaxial direction, and perform an optical deflection are easy — it is easy. 

It becomes possible easily to carry out tilt displacement of the plate shape component in the arbitrary directions corresponding 
to the direction which acts on electrostatic attraction since a fulcrum member has point form in the field in contact with a plate 
shape component according to invention of Claims 44-57. the structure and control which change the reflecting direction of 
incident light in the direction of plural shafts, and perform an optical deflection are easy — it is easy. 
[0186] 

According to invention of Claim 58, since the part where a plate-like member and a fulcrum member contact mutually is 
conductivity, the contact resistance between both can be reduced and a low voltage drive is possible. Suppose that control of 
the deflection angle of a mirror is easy, and that it is stable by performing the inclination centering on the fulcrum of the plate- 
like member centering on a fulcrum member until it contacts a substrate. A hinge which torsion or modification produces since 
the plate-like member does not have a fixed end, or a fixed-beam part does not exist, but since there is little degradation of 
brittle degradation in long-term use, etc. and the power of eye others [ the part which does not produce modification, and ] is 
unnecessary, it can drive by the low voltage. Since a plate-like member can be mostly positioned at arbitrary space by a 
regulating member, reset voltage at the time of a reset action can be made low as much as possible. It can drive stably by the 
low voltage further by making potential of a plate-like member into arbitrary potential via a fulcrum member. 
[0187] 

According to invention of Claim 59, the maximum use of the entering light flux can be carried out. 

Since according to invention of Claim 60 a plate-like member has a component which has a dielectric and the potential of a 
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plate-like member can be held also when it becomes possible to hold the potential of a plate-like member to the component 
which has a dielectric and contact of a plate-like member and a fulcrum member is severed momentarily, the inclination of a 
plate-like member can be driven stably. 

According to invention of Claim 61, it becomes easy to hold the potential of a plate-like member to the component which has a 
dielectric, and since it is possible to carry out dielectricity more efficiently, the inclination of a plate-like member can be driven 
more by the low voltage to stability. 
[0188] 

According to invention of Claim 62, since it has high insulation and has a high mechanical strength, securing high specific 
inductive capacity, the electric short circuit of a plate-like member and an electrode can be controlled, and the destruction at 
the time of displacement of a plate-like member can be controlled. 

According to invention of Claim 63, since two or more electrodes formed in the substrate and the conductive part of the 
crowning of a fulcrum member were separated electrically, as for the potential given to a plate-like member, the electrode on a 
substrate should become independent. 
[0189] 

According to invention of Claim 64, when the potential difference beyond a specified value is given between a plate-like member 

and an electrode, since the part has countered at least, both can use electrostatic attraction among both. 

According to invention of Claim 65, a plate-like member can be displaced in all the directions by making the crowning of a 

fulcrum member into a point of contact. 

[0190] 

According to invention of Claim 66, a displacement direction can be made to decide stably by contacting the plate-like member 
which can be displaced in all the directions to either of two or more slant faces. 

Since a plate-like member makes a fulcrum member and line contact according to invention of Claim 67, it is limited to 
displacement of only the 2-way centering on a line of contact, but since it is dramatically extremely stable when using for simple 
equipment, accurate equipment is obtained. 
[0191] 

Since the electrode is asymptotically close to a plate-like member according to invention of Claim 68, displacement of the plate- 
like member by electrostatic attraction can be caused also by lower potential difference. 

According to invention of Claim 69, while a displacement condition is dramatically stabilized since the whole rear face of a plate- 
like member contacts a slant face when a plate-like member is displaced, the shock at the time of contact can be distributed 
and, thereby, optical deflection equipment with little long-term strength deterioration can be provided. 
[0192] 

, According to invention of Claim 70, since the whole surface on'the rear face of a plate-like member contacts only a convex part 
rather than contacts a slant face also when a plate-like member is in a contact state on a slant face, a touch area can be 
reduced, the adherence to the substrate of a plate-like member can be controlled, and the optical deflection equipment which 
has high reliability can be provided. 

In [ according to invention of Claim 71 ] an optical deflection array, Since the atmosphere near the plate-like member is a 
vacuum mostly and lift with the "gas in atmosphere is not received at the time of displacement of a plate-like member, the 
problem of the inflow of the gas between the adjoining elements and an outflowcan be solved, and the interaction of 
displacement of the plate-like member between elements can be lost. In optical deflection equipment, when it package-izes so 
that the circumference of equipment may be covered with covering, the gas of atmosphere serves as viscous resistance to 
change of the rapid inclination of the plate-like member by voltage impressing, and it can prevent few response delays arising. 
[0193] 

According to invention of Claim 72, the moisture in atmosphere can be reduced and the adherence in a point of contact when a 
plate-like member carries out tilt displacement and it contacts to a substrate by that cause, and the point of contact of a 
fulcrum member and a plate-like member can be controlled. 

According to invention of Claim 73, the displacement direction of a plate-like member can be changed to a reverse side by 
changing the potential which changes the relation between the maximum of potential, and the minimum given to the electrode 
which counters on both sides of the crowning of a fulcrum member, or is given to a plate-like member between a maximum side 
and the minimum side. Much more displacement directions can be obtained by changing the maximum potential given to an 
electrode or minimum potential to contiguity and other electrodes. 
[0194] 

It becomes possible to pinch one or more electrodes in the state where it floated electrically between the electrode which gives 
maximum potential, and the electrode which gives minimum potential when making especially the number of electrodes into six or 
more pieces according to invention of Claim 74, high potential difference does not arise among adjoining electrodes, and the 
stable operation is obtained. 

According to invention of Claim 75, since the curvature in the mirror surface by the remaining stress of a plate-like member can 
be controlled easily, reflected lights other than a target direction can be controlled, and the S/N ratio of reflected light quantity 
can be raised. 
[0195] 

According to invention of Claim 76, since the reflectance of an aluminum system metal membrane is good, reflection performance 
as a mirror can be made high. Since the electrical resistance of an aluminum system metal membrane is low, the potential from a 
fulcrum member can be given effectively and it can drive by the low voltage. 
[0196] 

According to invention of Claim 77, it becomes possible to carry out drive controlling of two or more elements that it is 
simultaneous and independently, and to carry out an optical deflection. 

According to invention of Claim 78, light-and-darkness control of the pixel by ON/OFF control of an optical switch is good, and 
can control the stray light, and high-speed operation is possible, Since long-term reliability can be high, it can drive by the low 
voltage and a contrast ratio can be improved, though it is high-intensity, the high definition image projection display device which 
has a high contrast ratio can be provided. According to invention of Claim 79, when a plate-like member contacts the fulcrum 
member formed in the substrate face, gravity acts on a plate-like member, but gravity acts uniformly and the inclination of the 
plate-like member to the direction of which electrode does not have a bias, either. Thereby, when a plate-like member carries 
out tilt displacement, the further stable operation, i.e., the existing operation of long term reliability or repeated reproducibility. 
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can be obtained. 
[0197] 

since according to invention of Claim 80 the ON/OFF control at the time of optical writing is good, and can control the stray 
light, and high-speed operation can be possible, long-term reliability can be high, it can drive by the low voltage and a S/N ratio 
can be improved — a high speed — and — high — a brilliance image forming device can be provided. 

According to invention of Claim 81, when a plate-like member contacts the fulcrum member formed in the substrate face, gravity 
acts on a plate-like member, but gravity acts uniformly and the inclination of the plate-like member to the direction of which 
electrode does not have a bias, either. Thereby, when a plate-like member carries out tilt displacement, the further stable 
operation, i.e., the existing operation of long term reliability or repeated reproducibility, can be obtained. 
[0198] 

According to invention of Claim 82, control of selection of two or more input/output port which receives one input/output port is 
good, Since the stray light to an acjjacent port can be controlled, and high-speed optical path switching is possible, long-term 
reliability is high, it can drive by the low voltage and it can be integrated on the same substrate, though it is small, a high speed 
and an optical transmission device with little malfunction can be provided. 

According to invention of Claim 83, control of selection of two or more input/output port of one input output section and two or 
more input/output port of the input output section of another side is good. Since the stray light to an adjacent port can be 
controlled, and high-speed optical path switching is possible, long-term reliability is high, it can drive by the low voltage and it 
can be integrated on the same substrate, though it is small, a high speed and an optical transmission device with little 
malfunction can be provided. 

According to invention of Claim 84, when a plate-like member contacts the fulcrum member formed in the substrate face, gravity 
acts on a plate-like member, but gravity acts uniformly and the inclination of the plate-like member to the direction of which 
electrode does not have a bias, either. Thereby, when a plate-like member carries out tilt displacement, the further stable 
operation, i.e., the existing operation of long term reliability or repeated reproducibility, can be obtained. 
[0199] 

According to invention of Claim 85, high yield, high integration, and detailed optical deflection equipment can be manufactured on 
the same substrate. Since the optical deflection equipment of this invention can be manufactured minutely, the weight of a plate- 
like member can be reduced, a shock when a plate-like member collides with a regulating member by that cause at the time of 
standby, and a shock when a plate-like member contacts a substrate at the time of operation can be reduced, and the optical 
deflection equipment which has high reliability can be provided. 

According to invention of Claim 86, high yield, high integration, and a detailed optical deflection array can be manufactured on the 
same substrate. Since the optical deflection array of this invention can be manufactured minutely, the weight of a plate-like 
member can be reduced, a shock when a plate-like member colljdes with a regulating member by that cause at the time of 
standby, and a shock when a plate-like member contacts a substrate at the time of operation can be reduced, and the optical 
deflection array which has high reliability can be provided. 
[0200] 

Since the convex part of arbitrary sizes can be formed according to invention of Claim 87, the optical deflection equipment which 
reduced the adsorption power of the plate-like member and controlled adherence and in which the stable drive is possible can be 
manufactured on the same substrate. 
[0201] 

According to invention of Claim 88, by the crowning of a cone being spherical, stress concentration is avoided and the stable 

operation is acquired. 

[0202] 

According to invention of Claim 89, the vertical angle of a cone can be enlarged and top intensity stability is obtained. 
[0203] 

According to invention of Claim 90, since there is no tip form in the crowning of a fulcrum member, danger, such as breakage of 

the fulcrum member by stress concentration, decreases more. 

[0204] 

According to invention of Claim 91, top intensity stability is obtained. 
[0205] 

according to invention of Claim 92 — manufacture — an easy fulcrum member is obtained. 
[0206] 

Also when a plate-like member is in a contact state on a slant face in the optical deflection equipment using the fulcrum member 
of the polygonal-pyramid form which carries out a plate-like member and point contact according to invention of Claim 93, the 
whole surface on the rear face of a plate-like member does not contact a slant face, Since only a convex part is contacted, a 
touch area can be reduced, the adherence to the substrate of a plate-like member can be controlled, and the optica! deflection 
equipment which has high reliability can be provided. Creation of a photo mask becomes easy when patterning a convex part. 
[0207] ' 

According to invention of Claim 94, in the optical deflection equipment using the fulcrum member of the polygonal-pyramid form 
which carries out a plate-like member and point contact, the adherence phenomenon of the plate-like member to the convex 
part on the slant face of a fulcrum member can be prevented. 
[0208] 

Also when a plate-like member is in a contact state on a slant face in the optical deflection equipment using the fulcrum member 
of the square pillar form which carries out a plate-like member and line contact according to invention of Claim 95, the whole 
surface on the rear face of a plate-like member does not contact a slant face, Since only a convex part is contacted, a touch 
area can be reduced, the adherence to the substrate of a plate-like member can be controlled, and the optical deflection 
equipment which has high reliability can be provided. Creation of a photo mask becomes easy, and also the possibility of 
electrification in a convex part becomes low. and the probability of adherence of a plate-like member becomes low. 
[0209] 

According to invention of Claim 96, in the optical deflection equipment using the fulcrum member of the square pillar form which 
carries out a plate-like member and line contact, the adherence phenomenon of the plate-like member to the convex part on the 
slant face of a fulcrum member can be prevented. 
[0210] 
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According to invention of Claim 97, the maximum use of the entering light flux can be carried out. 
[0211] 

Since according to invention of Claim 98 a plate-like member has a component which has a dielectric and the potential of a 
plate-like member can be held also when it becomes possible to hold the potential of a plate-like member to the component 
which has a dielectric and contact of a plate-like member and a fulcrum member is severed momentarily, the inclination of a 
plate-like member can be driven stably. 
[0212] 

According to invention of Claim 99, it becomes easy to hold the potential of a plate-like member to the component which has a 
dielectric, and since it is possible to carry out dielectricity more efficiently, the inclination of a plate-like member can be driven 
more by the low voltage to stability. 
[0213] 

According to invention of Claim 100. since it has high insulation and has a high mechanical strength, securing high specific 
inductive capacity, the electric short circuit of a plate-like member and an electrode can be controlled, and the destruction at 
the time of displacement of a plate-like member can be controlled. 
[0214] 

According to invention of Claim 101, since two or more electrodes formed in the substrate and the conductive part of the 
crowning of a fulcrum member were separated electrically, as for the potential given to a plate-like member, the electrode on a 
substrate should become independent. 
[0215] 

According to invention of Claim 102, when the potential difference beyond a specified value is given between a plate-like member 

and an electrode, since the part has countered at least, both can use electrostatic attraction among both. 

[0216] 

According to invention of Claim 103, sufficient intensity comes to be obtained to stress etc. by enlarging the plane-of- 

composrtion product of the portion which a regulating member joins to a substrate by an extended base. 

[0217] 

According to invention of Claim 104, since make it in agreement, it is made to unify and the position of the regulating member of 
two pieces of the optical deflection equipment which acljoins each other mutually [ of two or more optical deflection equipment 
arranged to array form ] is formed, stabilization of the intensity of a regulating member is obtained. 
[0218] 

According to invention of Claim 105, the utilization efficiency of area becomes the maximum and it can be considered as the 
compound regulating member which shared the regulating member of each other in all the aajoining optical deflection equipment. 
[0219] 

According to invention of Claim 106, also in a position without aajoining optical deflection equipment, since the plane-of- 
composition product which a regulating member joins to a substrate can be enlarged, the intensity where the regulating member 
was stabilized is obtained. 
[0220] 

According to invention of Claim 107, in the base of the compound regulating member shared in two adjoining pieces of optical 
deflection equipment, the intensity stable since the plane-of-composition product with a substrate was made greatly is obtained. 
[0221] 

According to invention of Claim 1 08, in the straight part of the compound regulating member shared in two adjoining pieces of 
optical deflection equipment, the intensity stable since the plane-of-composition product with a substrate was made greatly is 
obtained. 
[0222] 

According to invention of Claim 109, high yield, high integration, and detailed optical deflection equipment can be manufactured 
on the same substrate. Since the optical deflection equipment of this invention can be manufactured minutely, the weight of a 
plate-like member can be reduced, a shock when a plate-like member collides with a regulating member by that cause at the 
time of standby, and a shock when a plate-like member contacts a substrate at the time of operation can be reduced, and the 
optical deflection equipment which has high reliability can be provided. 
[0223] 

According to invention of Claim 1 10, the center section of the rear face of a plate-like member comes to combine by the relation 
between a fulcrum member and unevenness, Since it is in the position where whose center section a sideslip did not arise but 
was always fixed also when a plate-like member inclines in response to electrostatic attraction from an electrode, accuracy 
comes improved by the directional control of a reflected light when it uses as a micro mirror device. 
[0224] 

According to invention of Claim 111, high yield, high integration, and a detailed optical deflection array can be manufactured on 
the same substrate. Since the optical deflection array of this invention can be manufactured minutely, the weight of a plate-like 
member can be reduced, a shock when a plate-like member collides with a regulating member by that cause at the time of 
standby, and a shock when a plate-like member contacts a substrate at the time of operation can be reduced, and the optical 
deflection array which has high reliability can be provided. 
[0225] 

According to invention of Claim 112, in an optical deflection array the center section of the rear face of a plate-like member, 
Since it is in the position where whose center section a sideslip did not arise but was always fixed also when it comes to 
combine by the relation between a fulcrum member and unevenness and a plate-like member inclines in response to electrostatic 
attraction from an electrode, accuracy comes improved by the directional control of a reflected light when it uses as a micro 
mirror device. 

[Brief Description of the Drawings] 

[Drawing 1] It is an A-A line sectional view of drawing 2 explaining the optical deflection equipment concerning a 1 st embodiment 
of this invention. 

[Drawing 2] !t is a top view of drawing 1 . 

[Drawing 3] lt is an explanatory view explaining the state of the principal part of optical deflection equipment which shows a 1 st 
embodiment of this invention. 

[Drawing 4] h is an explanatory view explaining other states of the principal part of optical deflection equipment which show a 1 st 
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embodiment of this invention. 

[Drawing 5] ht is a B~B line sectional view of drawing 6 explaining the principal part of the optical deflection equipment in which a 
2nd embodiment of this invention is shown. 
[Drawing 6] It is a top view of drawing 5 . 

[Drawing 7] It is an explanatory view explaining the principat part of the optical deflection equipment in which a 2nd embodiment 
of this invention is shown. 

[Drawing 8] It is a figure explaining the fault of the modification of drawing 7 . 

[Drawing 9] lt is a D-D line sectional view of drawing 10 explaining other principal parts of the optical deflection equipment in 
which a 3rd embodiment of this invention is shown. 
[Drawing 10] lt is a top view of drawing 9 . 

[Drawing 1 l] It is an expansion perspective view explaining'the principal part of the optical deflection equipment in which a 3rd 
embodiment of this invention is shown. 

[Drawing 12] It is an expansion perspective view explaining the principal part of the optical deflection equipment in which the 
modification of a 3rd embodiment of this invention is shown. 

[Drawing 13] It is an E-E line sectional view of drawing 14 explaining the principal part of the optical deflection equipment in which 
a 4th embodiment of this invention is shown. 
[Drawing 14] lt is a top view of drawing 13 . 

[Drawing 1 5] It is an expansion perspective view explaining the principal part of the optical deflection equipment in which a 4th 
embodiment of this invention is shown. 

[Drawing 1 6] It is an expansion perspective view explaining the principal part of the optical deflection equipment in which the 
modification of a 4th embodiment of this invention is shown. 

[Drawing 1 7] lt is a F-F line sectional view of drawing 18 explaining the principal part of the optical deflection equipment in which 
a 5th embodiment of this invention is shown. 
[Drawing 18] It is a top view of drawing 1 7 . 

[Drawing 19] It is a G-G line sectional view of drawing 14 explaining the principal part of the optical deflection equipment in which 
a 6th embodiment of this invention is shown. 
[Drawing 20] It is a top view of drawing 19 . 

[Drawing 2l] lt is an expansion perspective view explaining the principal part of the optical deflection equipment in which a 6th 
embodiment of this invention is shown. 

[Drawing 22] It is an expansion perspective view explaining the principal part of the optical deflection equipment in which the 
modification of a 6th embodiment of this invention is shown. 

[Drawing 23] It is a H~H line sectional view of drawing 24 explaining the principal part of the optical deflection equipment in which 
a 7th embodiment of this invention is shown. 
[Drawing 24] It is a top view of drawing 23 . 

[Drawing 25] It is an M line sectional view of drawing 26 explaining the principal part of the optical deflection equipment in which 
a 7th embodiment of this invention is shown. 
[Drawing 26] lt is a top view of drawing 25 . 

[Drawing 27] It is a top view explaining other principal parts of the optical deflection equipment in which a 7th embodiment of this 
invention is shown. 

[Drawing 28] lt is a J-J line sectional view of drawing 27 explaining operation of other principal parts of the optical deflection 
equipment in which a 7th embodiment of this invention is shown. 

[Drawing 2 9] It is a J-J line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 30] It is a K-K line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 3l] lt is a J-J line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 32] lt is a K-K line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 33] lt is a J-J line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 34] lt is a K-K line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 35] lt is a L-L line sectional view of drawing 27 explaining generating of the electrostatic force in the optical deflection 
equipment in which a 7th embodiment of this invention is shown. 

[Drawing 36] lt is a P-P line sectional view of drawing 37 explaining the principal part of the optical deflection equipment in which 
an 8th embodiment of this invention is shown. 
[Drawing 37] It is a top view of drawing 36 . 

[Drawing 38] It is a Q-Q line sectional view of drawing 39 explaining the principal part of the optical deflection equipment in which 
a 9th embodiment of this invention is shown. 
[Drawing 39] lt is a top view of drawing 38 . 

[Drawing 40] lt is a R-R line sectional view of drawing 41 explaining the principal part of the optical deflection equipment in which 

a 10th embodiment of this invention is shown. 

[Drawing 41] lt is a top view of drawing 40 . : 

[Drawing 42] lt is a S-S line sectional view of drawing 43 explaining the principal part of the optical deflection equipment in which 
an 11th embodiment of this invention is shown. 
[Drawing 43] It is a top view of drawing 42 . 

[Drawing 44] lt is an explanatory view explaining the principal part of the optical deflection equipment in which an 1 1th 
embodiment of this invention is shown. 

[Drawing 4 5] It is a T-T line sectional view of drawing 46 explaining the principal part of the optical deflection equipment in which 
a 1 2th embodiment of this invention is shown. 
[Drawing 46] lt is a top view of drawing 45 . 



http://www4.ipdl. inpit.gojp/cgi-bin/tran^ 4/4/201 1 



JP,2004-078136,A [DETAILED DESCRIPTION] 



Page 45 of 48 



[Drawing 47] lt is a U-U line sectional view of drawing 48 explaining the principal part of the optical deflection equipment in which 
a 1 3th embodiment of this invention is shown. 
[Drawing 48] It is a top view of drawing 47 . 

[Drawing 49j lt is an explanatory view explaining the optical deflection equipment in which a 14th embodiment of this invention is 
shown. 

[Drawing 50] It is an explanatory view explaining the optical deflection equipment in which a 1 5th embodiment of this invention is 
shown. 

[Drawing 5l] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 52] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 53] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

fDrawing 5 4] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 55] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 56] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 57] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 5 8] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 59] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 60] It is an explanatory view explaining the process of other principal parts of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 61] lt is an explanatory view explaining the process of other principal parts of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention, 

[Drawing 62] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 63] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 64] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 65] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 66] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 67] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 68] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 69] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 70] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 7 H it is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 72] lt is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 73] lt is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 74] It is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 75] lt is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 76] It is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 77] It is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 78] It is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 79] It is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 80] lt is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 81] It is an explanatory view explaining the image forming device possessing the optical deflection equipment shown in 
the embodiment of this invention. 

[Drawing 82] lt is an explanatory view explaining the image projection display device possessing the optical deflection equipment 
shown in the embodiment of this invention. 

[Drawing 83] It is an explanatory view explaining the optical transmission device possessing the optical deflection equipment 
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shown in the embodiment of this invention. 

[Drawing 84] It is a top view for explaining the principal part of the optical deflection equipment in which a 16th embodiment of 
this invention is shown. 

[Drawing 85] It is an A-A' line sectional view of drawing 84 . 

[Drawing 86] lt is a top view for explaining the principal part of the optical deflection equipment in which a 1 7th embodiment of 
this invention is shown. 

[Drawing 87] It is an A-A' line sectional view of drawing 86 . 

[Drawing 88] lt is a top view for explaining the principal part of the optical deflection equipment in which an 18th embodiment of 
this invention is shown. 

[Drawing 89] It is a top view for explaining the principal part of the optical deflection equipment in which a 1 9th embodiment of 
this invention is shown. 

[Drawing 9Q] It is an A-A' line sectional view of drawing 89 . 
[Drawing 91] It is a figure explaining a 20th embodiment of this invention. 
[Drawing 92] It is a figure explaining a 21st embodiment of this invention. 
[Drawing 93] lt is a figure explaining a 22nd embodiment of this invention. 
[Drawing 94] It is a figure explaining a 23rd embodiment of this invention. 

[Drawing 95] lt is a figure showing the modification of the fulcrum member applied to a 23rd embodiment. 
[Drawing 96] It is a figure explaining a 24th embodiment of this invention. 
[Drawing 97] It is a figure explaining the 25th ********** Q f this, invention. 
[Drawing 9 8] It is a figure explaining the 26th ********** of this invention. 

[Drawing 99] lt is a sectional view of the D-D' line at the time of a reset action of the optical deflection equipment 2100 in 
drawing 98 . 

[Drawing 100] !t is a figure explaining a 27th embodiment of this invention. 
[Drawing 101] It is a figure explaining a 28th embodiment of this invention. 
[Drawing 102] It is a figure explaining a 29th embodiment of this invention. 

[Drawing 103] It is a figure explaining the example which applied the optical deflection array 1 200 of this invention to the image 
projection display device. 

[Drawing 104] It is a figure showing the example which applied the optical deflection array 1200 of this invention to image forming 
devices, such as a copying machine. 

[Drawing 105] It is a figure showing the example which applied the optical deflection array 1200 of this invention to the optical 
transmission device. 

[Drawing 106] lt is a figure showing the optical deflection equipment 2100 of this invention, or the manufacturing process of the 
optical deflection array 1200. 

[Drawing 107] It is a figure showing the process of forming the convex part of the slant face of the 24th embodiment. 
[Drawing 1Q8] It is a figure for explaining the form of a fulcrum member. 
[Drawing 109] It is a figure for explaining the form of a fulcrum member. 

[Drawing 1 1 0] It is a figure to the convex part in a 25th embodiment of this invention showing a modification embodiment. 
[Drawing 1 1 1] It is a figure to the convex part in a 25th embodiment of this invention showing a modification embodiment. 
[Drawing 1 1 2] It is a figure showing the embodiment of a regulating member. 

[Drawing 1 1 3] lt is a perspective view for describing the modification embodiment of a regulating member. 

[Drawing 1 14] It is a sectional view of the optical deflection equipment using the regulating member of the modification 

embodiment. 

[Drawing 1 15] lt is a perspective view showing the further modification embodiment of a regulating member. 

[Drawing 1 16] lt is a sectional view showing the example of use, pf the regulating member of a modification embodiment. 

[Drawing 1 1 7] It is a sectional view showing the example of use. of the regulating member of a modification embodiment. 

[Drawing 1 18] It is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 

of this invention, 

[Drawing 1 19] It is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 120] It is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 21] It is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 22] tt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 23] It is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 124] It is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 25] lt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 26] lt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 27] lt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Explanations of letters or numerals] 

0 Optical deflection equipment 

1 Reflective means 
1a Reflector 

1b Aluminum system metal membrane 

2 Plate shape component 1 
2a Curved shape section 
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2b Conductive area 
2c Silicon nitride film 

2 d Contact portion 

3 Substrate 

3a Hollow form part 

3b (100) The silicon substrate which has a plane direction 
3c Insulator layer 

4 Fulcrum member 

4a Circular shaped part 

4a<| cylindrical shape 

4b Conical shape part 

4b 1 point form 

4b2 round shape 

4c Rectangular form part 

4 d, 4d<|, 4d2, 4d3, a 4d4 slant face 

4e Ridge form part 

The shape of 4e-| linearity 

4e2 round shape 

4 f Silicon oxide film 

4 g Silicon nitride film 

5 Bamboo hat shape member 

5ai - n bamboo hat shape member 
5b Insulator layer 
5c Translucency film 
5 d Silicon oxide film 
5e Shading film 

5 f Chromium oxide film 

6 and 6a i, 6a2, 683, a 684 electrode 
6b Protective film 

7 Sacrifice layer 

7a The 1 st sacrifice layer 

7b The 2nd sacrifice layer 

7c The 3rd sacrifice layer 

10 One-dimensional optical deflection array 

20, 20a, and 20b Two-dimensional optical deflection array 

1 00 Optical information processing device 

101 Independent drive means 

1 02 Light source 

103 The 1st lens system 

104 The 2nd lens system 

1 05 A projection lens 

1 06 A diaphragm 

107 A rotary collar hole 

108 A microlens array 

200 An image forming device 

201 Picture support 

202 A latent image formation means 

203 A developing means 

204 A transfer means 

205 An electrifying means 

206 A fixing means 

207 A delivery tray 

208 A cleaning means 

300 An image projection display device 

301 An optical switch means 

302 A projection screen 

400 An optical transmission device 

401 A lightwave signal input means 

401a, 401 a-|, a 401a2 signal input transfer port 

402 An optical switch means 
402a, a 402a j control device 

403 A lightwave signal output means 

403a, 403av a 403a2 signal output transfer port 

(a^) A substrate upper fulcrum component formation process 

(a2) An electrode formation process 

(83) A protection film formation process 

(84) The 1st sacrifice layer formation process 

(35) A reflective means and a plate shape component formation process 
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(bq) The 2nd sacrifice layer formation process 
(37) A bamboo hat shape member patternizing process 
(as) A bamboo hat shape member formation process 
(ag) Sacrifice layer removal process 

(bp Substrate upper fulcrum component formation process 
(b2) Electrode formation process 
(b3) Protection film formation process 

(04) 1 st sacrifice layer formation process 
(bs) 3rd sacrifice layer formation process 

(be) A reflective means and plate shape component formation process 

(b7> 2nd sacrifice layer formation process 

(bs) Bamboo hat shape member patternizing process 

(bg) Bamboo hat shape member formation process 

(b^) Sacrifice layer removal process 

(cp A substrate top hollow form part and fulcrum member formation process 

(02) Electrode formation process 

(03) Protection film formation process 
(C4) 1 st sacrifice layer formation process 

(05) A reflective means and plate shape component formation process 
(eg) 2nd sacrifice layer formation process 

(07) Bamboo hat shape member patternizing process 
(03) Bamboo hat shape member formation process 
(09) Sacrifice layer removal process 

601 Fulcrum member 

602 Conductive member 

603 An insulating film 
701 Convex part 

800 Electrode 

801 Insulating layer 

802 Conductive layer 

1 200 Optical deflection array 

1 300 Image projection display device 

1 301 Optical switch means 
1 400 Image forming device 

1 402 Latent image formation means 
1500 Optical transmission device 

1502 Lightwave signal input part 

1 503 The 1 st step of optical deflection array 
1 505 The 2nd step of optical deflection array 
1 507 Lightwave signal outputting part 

2100 Optical deflection equipment 

2101 Substrate 

2102 Regulating member 

2103 Fulcrum member 

2104 Plate-like member 

2201 Dielectric layer 

2202 Conductor layer 
2301 Electrode 

2401 Fulcrum member 

2402 Contacted part 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an A-A line sectional view of drawing 2 explaining the optical deflection equipment concerning a 1st embodiment 
of this invention. 

[Drawing 2] It is a top view of drawing 1 . 

[Drawing 3] lt is an explanatory view explaining the state of the principal part of optical deflection equipment which shows a 1st 
embodiment of this invention. 

[Drawing 4] lt is an explanatory view explaining other states of the principal part of optical deflection equipment which show a 1st 
embodiment of this invention. 

[Drawing 5] lt is a B-B line sectional view of drawing 6 explaining the principal part of the optical deflection equipment in which a 
2nd embodiment of this invention is shown. 
[Drawing 6] It is a top view of drawing 5 . 

[Drawing 7] It is an explanatory view explaining the principal part of the optical deflection equipment in which a 2nd embodiment 
of this invention is shown. 

[Drawing 8] It is a figure explaining the fault of the modification of drawing 7 . 

[Drawing 9] It is a D-D line sectional view of drawing 10 explaining other principal parts of the optical deflection equipment in 
which a 3rd embodiment of this invention is shown. 
[Drawing 10] It is a top view of drawing 9 . 

[Drawing 1 1] It is an expansion perspective view explaining the principal part of the optical deflection equipment in which a 3rd 
embodiment of this invention is shown. 

[Drawing 1 2] lt is an expansion perspective view explaining the principal part of the optical deflection equipment in which the 
modification of a 3rd embodiment of this invention is shown. 

[Drawing 13] It is an E-E line sectional view of drawing 14 explaining the principal part of the optical deflection equipment in which 
a 4th embodiment of this invention is shown. 
[Drawing 14] lt is a top view of drawing 13 . 

[Drawing 1 5] lt is an expansion perspective view explaining the principal part of the optical deflection equipment in which a 4th 
embodiment of this invention is shown. 

[Drawing 16] lt is an expansion perspective view explaining the principal part of the optical deflection equipment in which the 
modification of a 4th embodiment of this invention is shown. 

[Drawing 17] It is a F-F line sectional view of drawing 18 explaining the principal part of the optical deflection equipment in which 
a 5th embodiment of this invention is shown. 
[Drawing 18] It is a top view of drawing 1 7 . 

[Drawing 19] It is a G-G line sectional view of drawing 14 explaining the principal part of the optical deflection equipment in which 
a 6th embodiment of this invention is shown. 
[Drawing 20] lt is a top view of drawing 19 . 

[Drawing 21] It is an expansion perspective view explaining the principal part of the optical deflection equipment in which a 6th 
embodiment of this invention is shown. 

[Drawing 22] lt is an expansion perspective view explaining the principal part of the optical deflection equipment in which the 
modification of a 6th embodiment of this invention is shown. 

[Drawing 23] It is a H-H line sectional view of drawing 24 explaining the principal part of the optical deflection equipment in which 
a 7th embodiment of this invention is shown. 
[Drawing 24] It is a top view of drawing 23 . 

[Drawing 2 5] It is an H line sectional view of drawing 26 explaining the principal part of the optical deflection equipment in which 
a 7th embodiment of this invention is shown. 
[Drawing 26] lt is a top view of drawing 25 . 

[Drawing 27] It is a top view explaining other principal parts of the optical deflection equipment in which a 7th embodiment of this 
invention is shown. 

[Drawing 2 8] It is a J-J line sectional view of drawing 27 explaining operation of other principal parts of the optical deflection 
equipment in which a 7th embodiment of this invention is shown. 

[Drawing 29] lt is a J-J line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 30] lt is a K-K line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 3l] lt is a J-J line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 32] lt is a K-K line sectional view of drawing 27 explaining operation of everything but other principal parts of the optica! 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 3 3] It is a J-J line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
deflection equipment in which a 7th embodiment of this invention is shown. 

[Drawing 34] It is a K-K line sectional view of drawing 27 explaining operation of everything but other principal parts of the optical 
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deflection equipment in which a 7th embodiment of this invention is shown. 

fD rawing 35] lt is a L-L line sectional view of drawing 27 explaining generating of the electrostatic force in the optical deflection 
equipment in which a 7th embodiment of this invention is shown. 

[Drawing 36] It is a P-P line sectional view of drawing 37 explaining the principal part of the optical deflection equipment in which 
an 8th embodiment of this invention is shown. 
fDrawing 37] It is a top view of drawing 36 . 

fD rawing 3 8] It is a Q-Q line sectional view of drawing 39 explaining the principal part of the optical deflection equipment in which 
a 9th embodiment of this invention is shown. 
fPrawing 39] lt is a top view of drawing 38 . 

[Drawing 40] It is a R-R line sectional view of drawing 41 explaining the principal part of the optical deflection equipment in which 
a 10th embodiment of this invention is shown. 
[Drawing 41 ] It is a top view of drawing 40 . 

[Drawing 42] lt is a S-S line sectional view of drawing 43 explaining the principal part of the optical deflection equipment in which 
an 11th embodiment of this invention is shown. 
[Drawing 43] It is a top view of drawing 42 . 

[Drawing 44] lt is an explanatory view explaining the principal part of the optical deflection equipment in which an 11th 
embodiment of this invention is shown. 

[Drawing 4 5] It is a T-T line sectional view of drawing 46 explaining the principal part of the optical deflection equipment in which 
a 1 2th embodiment of this invention is shown. 
[Drawing 4 6] It is a top view of drawing 45 . 

[Drawing 47] lt is a U~U line sectional view of drawing 48 explaining the principal part of the optical deflection equipment in which 
a 1 3th embodiment of this invention is shown. 
[Drawing 48] It is a top view of drawing 47 . 

[Drawing 49] lt is an explanatory view explaining the optical deflection equipment in which a 14th embodiment of this invention is 
shown. 

[Drawing 50] It is an explanatory view explaining the optical deflection equipment in which a 15th embodiment of this invention is 
shown. 

[Drawing 51] lt is an explanatory view explaining the process of the principal 
deflection equipment shown in the embodiment of this invention. 
[Prawing 52] It is an explanatory view explaining the process of the principal 
deflection equipment shown in the embodiment of this invention. 
[Prawing 5 3] It is an explanatory view explaining the process of the principal 
deflection equipment shown in the embodiment of this invention. 
[Drawing 54] lt is an explanatory view explaining the process of the principal 
deflection equipment shown in the embodiment of this invention. 
[Drawing 55] lt is an explanatory view explaining the process of the principal 
deflection equipment shown in the embodiment of this invention. 
[Drawing 5 6] It is an explanatory view explaining the process of the principal 
deflection equipment shown in the embodiment of this invention. 
[Drawing 57] It is an explanatory view explaining the process of the principal 
deflection equipment shown in the embodiment of this invention. 
[Drawing 58] lt is an explanatory view explaining the process of the principal 
deflection equipment shown in the embodiment of this invention. 
[Drawing 59] It is an explanatory view explaining the process of the principal 
deflection equipment shown in the embodiment of this invention. 

[Prawing 60] It is an explanatory view explaining the process of other principal parts of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Prawing 61 l it is an explanatory view explaining the process of other principal parts of the manufacturing method of the optical 
deflection equipment shown in the embodiment of this invention. 

[Drawing 6 2] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Prawing 63] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Prawing 64j lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Prawing 65] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Prawing 66] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Drawing 67] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Prawing 68] It is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Prawing 69] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Prawing 70] lt is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Prawing "7 1 l it is an explanatory view explaining the process of the principal part of the manufacturing method of the optical 
deflection equipment shown in other embodiments of this invention. 

[Prawing 72] It is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Prawing 73] lt is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
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deflection equipment which shows the embodiment of further others of this invention. 

fDrawing 74] It is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 75] It is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 76] lt is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

fDrawing 77] lt is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

fDrawing 78] It is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

[Drawing 79] lt is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

fDrawing 80] lt is an explanatory view explaining the process of the principal part of the manufacturing method of optical 
deflection equipment which shows the embodiment of further others of this invention. 

fDrawing 81] lt is an explanatory view explaining the image forming device possessing the optical deflection equipment shown in 
the embodiment of this invention. 

fDrawing 82] lt is an explanatory view explaining the image projection display device possessing the optical deflection equipment 
shown in the embodiment of this invention. 

fDrawing 83] lt is an explanatory view explaining the optical transmission device possessing the optical deflection equipment 
shown in the embodiment of this invention. 

fDrawing 84] lt is a top view for explaining the principal part of the optical deflection equipment in which a 16th embodiment of 
this invention is shown. 

fDrawing 85] lt is an A-A* line sectional view of drawing 84 . 

[Drawing 86] lt is a top view for explaining the principal part of the optical deflection equipment in which a 17th embodiment of 
this invention is shown. 

[Drawing 87] lt is an A-A' line sectional view of drawing 86 . 

[Drawing 88] lt is a top view for explaining the principal part of the optical deflection equipment in which an 18th embodiment of 
this invention is shown. 

fDrawing 89] It is a top view for explaining the principal part of the optical deflection equipment in which a 19th embodiment of 
this invention is shown. 

fDrawing 90] It is an A-A' line sectional view of drawing 89 . 
fDrawing 9l] It is a figure explaining a 20th embodiment of this invention. 
fDrawing 92] It is a figure explaining a 21st embodiment of this invention. 
fDrawing 93] lt is a figure explaining a 22nd embodiment of this invention. 
[Drawing 94] It is a figure explaining a 23rd embodiment of this invention. 

fDrawing 95] lt is a figure showing the modification of the fulcrum member applied to a 23rd embodiment. 
[Drawing 96] It is a figure explaining a 24th embodiment of this invention. 
[Drawing 97] lt is a figure explaining the 25th ********** of this invention. 
[Drawing 98] lt is a figure explaining the 26th ********** of this invention. 

[Drawing 99] lt is a sectional view of the D~D' line at the time of a reset action of the optical deflection equipment 2100 in 
drawing 98 . 

[Drawing 100] It is a figure explaining a 27th embodiment of this invention. 
[Drawing 101 l it is a figure explaining a 28th embodiment of this invention. 
[Drawing 102] lt is a figure explaining a 29th embodiment of this invention. 

[Drawing 103] It is a figure explaining the example which applied the optical deflection array 1200 of this invention to the image 
projection display device. 

[Drawing 104] It is a figure showing the example which applied the optical deflection array 1200 of this invention to image forming 
devices, such as a copying machine. 

[Drawing 105] It is a figure showing the example which applied the optical deflection array 1200 of this invention to the optical 
transmission device. 

fDrawing 106] It is a figure showing the optical deflection equipment 2100 of this invention, or the manufacturing process of the 
optical deflection array 1200. 

[Drawing 107] It is a figure showing the process of forming the convex part of the slant face of the 24th embodiment. 
[Drawing 108] It is a figure for explaining the form of a fulcrum member. 
[Drawing 109] It is a figure for explaining the form of a fulcrum member. 

[Drawing 1 10] It is a figure to the convex part in a 25th embodiment of this invention showing a modification embodiment 
[Drawing 11 1] lt is a figure to the convex part in a 25th embodiment of this invention showing a modification embodiment 
[Drawing 11 2] It is a figure showing the embodiment of a regulating member. 

[Drawing 1 1 3] lt is a perspective view for describing the modification embodiment of a regulating member. 

[Drawing 1 14] It is a sectional view of the optical deflection equipment using the regulating member of the modification 

embodiment. 

[Drawing 1 15] It is a perspective view showing the further modification embodiment of a regulating member. ■ 
[Drawing 1 1 6] lt is a sectional view showing the example of use of the regulating member of a modification embodiment. 
[Drawing 1 1 7] It is a sectional view showing the example of use of the regulating member of a modification embodiment. 
[Drawing 1 18] It is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 1 9] It is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 120] lt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 21 l it is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
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of this invention. 

[Drawing 1 22] lt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 23] tt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 124] It is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 125] lt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 26] lt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Drawing 1 27] lt is a figure showing the manufacture procedure of the optical deflection equipment concerning other embodiments 
of this invention. 

[Explanations of letters or numerals] 

0 Optical deflection equipment 

1 Reflective means 
1a Reflector 

1 b Aluminum system metal membrane 

2 Plate shape component 
2a Curved shape section 
2b Conductive area 

2c Silicon nitride film 

2 d Contact portion 

3 Substrate 

3a Hollow form part 

3b (100) The silicon substrate which has a plane direction 
3c Insulator layer 

4 Fulcrum member 

4a .Circular shaped part 

4a^ cylindrical shape 

4b Conical shape part 

4bi point form 

4b2 round shape 

4c Rectangular form part 

4 d, 4di, 4d2, 4d3, a 4d4 slant face 

4e Ridge form part 

The shape of 4ej linearity 

4e2 round shape 

4 f Silicon oxide film 

4 g Silicon nitride film 

5 Bamboo hat shape member 

5ai _ n bamboo hat shape member 
5b Insulator layer 
5c Translucency film 
5 d Silicon oxide film 
5e Shading film 

5 f Chromium oxide film 

6 and 6a^, 6a2, 683, a 684 electrode 
6b Protective film 

7 Sacrifice layer 

7a The 1 st sacrifice layer 

7b The 2nd sacrifice layer 

7c The 3rd sacrifice layer 

10 One-dimensional optical deflection array 

20, 20a, and 20b Two-dimensional optical deflection array 

1 00 Optical information processing device 

101 Independent drive means 

1 02 Light source 

1 03 The 1 st lens system 

1 04 The 2nd lens system 

1 05 Projection lens 

106 Diaphragm 

1 07 Rotary collar hole 

108 Microlens array 

200 Image forming device 

201 Picture support 

202 Latent image formation means 

203 Developing means 

204 Transfer means 

205 Electrifying means 
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206 Fixing means 

207 Delivery tray 

208 Cleaning means 

300 Image projection display device 

301 Optical switch means 

302 Projection screen 

400 Optical transmission device 

401 Lightwave signal input means 

401a, 401 aj, a 401 32 signal input transfer port 

402 Optical switch means 
402a, a 402a-| control device 

403 Lightwave signal output means 

403a, 403a i, a 403a2 signal output transfer port 

(a^) Substrate upper fulcrum component formation process 

(83) Electrode formation process 
(a 3 ) Protection film formation process 

(84) 1st sacrifice layer formation process 

(as) A reflective means and plate shape component formation process 

(ag) 2nd sacrifice layer formation process 

(87) Bamboo hat shape member patternizing process 

(as) Bamboo hat shape member formation process 

(a 9 ) Sacrifice layer removal process 

(b^) Substrate upper fulcrum component formation process 
(b2) Electrode formation process 
(b3) Protection film formation process 
(b^ 1 st sacrifice layer formation process 
(bs) 3rd sacrifice layer formation process 

(bg) A reflective means and plate shape component formation process 

(b-j) 2nd sacrifice layer formation process 

(bg) Bamboo hat shape member patternizing process 

(bg) Bamboo hat shape member formation process 

(bio) Sacrifice layer removal process 

(c^) A substrate top hollow form part and fulcrum member formation process 

(02) Electrode formation process 

(03) Protection film formation process 

(04) 1 st sacrifice layer formation process 

(05) A reflective means and plate shape component formation process 
(eg) 2nd sacrifice layer formation process 

(07) Bamboo hat shape member patternizing process 
(eg) Bamboo hat shape member formation process 
(eg) Sacrifice layer removal process 

601 Fulcrum member 

602 Conductive member 

603 An insulating film 
701 Convex part 

800 Electrode 

801 Insulating layer 

802 A conductive layer 

1 200 An optical deflection array 

1 300 An image projection display device 

1301 An optical switch means 
1 400 An image forming device 

1 402 A latent image formation means 
1 500 An optical transmission device 

1 502 A lightwave signal input part 

1503 The 1st step of optical deflection array 
1 505 The 2nd step of optical deflection array 
1 507 A lightwave signal outputting part 

2100 Optical deflection equipment 

2101 A substrate 

2102 A regulating member 

2103 A fulcrum member 

2104 A plate-like member 

2201 A dielectric layer 

2202 A conductor layer 
2301 An electrode 
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2401 A fulcrum member 

2402 A contacted part 



[Translation done.] 
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* NOTICES * 

JPO and INPfT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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tt**4751ZO<P4?*l»-J»ClE«<!)3t«lflIiltC?iri»T. 2 ff* 8P # I* , ft IS ft t * 

[ a * ffi 2 2 3 

a*»4755Z1«?>f3ft#-JACBE«0*«fi)iliC3H)7, 2 » « ff » tt . A & ft $ C 

«ua*ttt*t3a*ft«»>j«?c^t««vri*«iiii!ti. 

[ a * ffi 2 3 3 

a«JM47552 2ci)<5jft^-JllUlB®!Q*fif&lllllC?yi)7, 2Jf*1*8P«ta, Eft <b V 17 □ 
[ a * Jl 2 4 3 

EE^JR4755Z3<&«*l»-JRCffi«Q*«feRlca5ril7. S»tt»att, A tt * 3R C 40 

ttu«*ftt*rz**e«#*«zc*tK«*r**«fiiRB. 

[ a * * 2 5 3 

»*JR4755Z4©flft#-J&CE«0*«foR1lC»U7. S»tt»»tt, Eft 7 □ 
[ a * Jl 2 6 3 

Bl*JH4 75S Z 5 <5>fitl» - J»ClBtt©**|iQ»fiC» I) 7 . ^ffitt, tB © * ^ffi » 
c a * JR Z 7 3 
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[ m X * 2 8 ] 

St* JS 4 75 5 2 7 <D&Xl # - & IC IE «! 9 « &<1 <?> ft H fa IS 5 IC fir U i . 1 tc 7 b - IC 
E W b 1 »5t*ifl7 1/-t»RUfe?)!t»*n?*iliORI. 
[ M 3dC JM 2 9 3 

St5KJS4 7il 2 8 <9&tl»-lHCBttQttftfl9%«AieBC» I) 7 1*. 2 » 7C 7 b - 1* 

[ m « a 3 o ] 

A£3ft©;&fc);£lq]t 1 » 2 2»£ftlC£*Tft^fatft?S5;iK«4755 2 9 ® ti # - 

¥ Jfitt b 1 9»tt»t/VUT±8B-R«¥»tlincffl^6t)tt*J«tISIII?»J5)fr 10 
tlfc*»tt<!>«»ttWtttJ&fl? b 7 . £ C «t*t b £ S5 2<S>*tt**tA*-><tLfcWr* 
© fit S C ff'W tt»atAy->ftUfe*C. ± IE » 1 S>?S£®V±IE*2ci>®&St|&£ 

C S3 5fc Jl 3 1 ] 

±iES*B5ttt^airttT««bT J F : a^bfe«8i©^iascsjaTJiSbTTffl^b^ 

»3q)«^St^bT±l5J^»if^St*IBCill^et)tt*S?-r?Sli-?PSJi , ra^5ffflP 

fti/fefft©«ica»tt»atrt*->fti**c. ± ie » 1 a> m & i v ± ie * 2 <?> % 

C a * Jl 3 2 ] 

a* js 3 o cen ® rsj.^s © sit 15 £ c ft u 7 , *«±ca*»tt»v±!EB*»:w 
ainc«iB»^«?ajsiaj»v«ttt»ab. iffSbT^attb^ssi ©®&®tyvb7 
±ffijatS¥»t*'iBcift^dt)tt*j«r2»iB?»a7*tfea»tt©«»tt»»tj»sKL 
t . M ic tt *3 b 35 2©«tta**rt*->ftbfcm3£©ffl«c2»ttff»trt*-><t 
U fc* C. ±SESS 1 ©^!ft®VS82ci)®tt«t^£-r?C>:t»S>:-r3ftffilq]^ffi<i)S 

[ m * JS 3 3 3 

3 0 . 3 1^W3 2lUlE«J!©3tSlS]^SCi)SJt^ftlUfillT. e»tt»«©«Rfl 

QSSBtt fin tt iBtsitTttaufem5£(BiB#m»ttSt»*t?cvti»«vr?*« 30 

C a * JM 3 4 ] 

A«*©a«55Uat 1 WXtt2»:fifalC£*Tft«fttfi?*«faiSEtteEb7fttt^ 
<P5QSt««?ft^?S5iQailSlC3rl)T. 8&0±lES§*Jl47J12 9©fl«.»-JiClE 
©©ftffilSl^SV. :ffi!&ci)±IEftSlRl^S?€-^3$i[CKl&-riffilLffiS»¥SV»^^I 

[ SS * Jl 3 5 3 

a*T*7 , DCX?**?Jl#tfi«^7lB*t»J*r3B«»fl?tlSG:»l»7. P » °F 

■3Ta«t»fl?t2±lE»*a4755 2 9 fl>fltl»-J»C!E«<P*««lRt» «i « 3 Jl « 40 
ilSfg^ . ±lE**»a¥S0±ie*«llOft«CJ:o7»J*rtlfc»«t««fcU-Z h 
/-B«tff^S)?t-3S#iF©V, ± IE S « ¥ S "? ff*S* ? ft £ K ?-B«t«a:$#K:a5: 

[ tt « ft 8 6 3 

T«^7Xifitfi8-j7B*t8«l/7i'St?a*a4n5 2 9 ClE© 
<P*afllR«»»i«i?*X>r »ff8^, ± SE * Z 4 viffStf8*tIlitJt«tJ 

[ tt * £ 3 7 3 

ft^^<93t» t 3*5£ b 7 ZH * b 7 eiH r 3 Cfi II 7 . t A# T 2 ftfi^- 50 
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[ SS ft JS 3 8 ] 

35ft« 3 7 IU le «K © 3t ffi 1^) I? S IC ft I) T . *Z^vf?Sy;, #&S<<>#;fil|S]ftB# >i £ 

[ a * ji 3 ? ] 

aftJS 4 « II U 1 2<5>U-r<l»1-3ClE«<?)*«fil^EC*ifUT, B5lE5^8P«ttiilE© 
»tt»»VA?ttlttZ4lUI»«?JiJCVt»fl[Vt3*lliJRI. 10 
[ S5 ft J» 4 0 ] 

H ft JB 3 9CaEtl!03fc*lflRBC»irU-7. fl5l2 4Stl^« , 05^BP«cj)JS[i©X? ; TB:. 

[ m ft js 4 1 ] 

Sift Jl 4 S I) U 1 6©UftL»1-5CSEtt©J(t«WlRBCftUT, B0l£«^ttfiP«^»^ 
[ §8 ft Jl 4 2 ] 

mt i sl Mi mutt *t i v . ±iesi«§tftist2cv5!<«i 20 

u * s * » * * 1 c v t *• « v n at « no k 1 . 

[ tt 51? JR 4 3 ] 

SSftjR4 2CiE«<!)*«HlRlC«UT. « lE«Ptt8i«tt 1 illfi ?JRSlfr <l 7 I) Z C 

[§5ftjR44J . •.' 

JlT I) I C V t W«V t 1 ftflfiStS. 30 

[ 15 ft JR 4 5 ] 

a5KJS4 2«l)U44©urtL»1-5ClE«!©*«(RlilSEC^UT, 7 § 

[ US * JR 4 6 ] 

a«)S4 2S11U 4 59llfft» 1 ->Cle«<i)itIl5IIIC«iHI7, £ & 

[ m ft IS 4 7 ] 

»3K«4 2«Ub4e<5Ur*l»1->K:Cffi«!©3t*lfl!R«C9»l)T, « ?f2 1* 8P # . ft 

[ ft JR 4 8 ] 

aftJl42«llL47©lirft.#1 oCClE«©3t*mRllCftl)7, >&8i¥KXf3:M 

»* ^ r 3 %« A rb . 
c ss ft jr 4 ? ] 

caftffi 5 o ] 

31 ft JR 4 2 5 H l 4 9 © U T tl # 1 -3l£CiB«<3>**filRficajU-7. S S tt , ( 1 0 0 
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[ttJKJH 5 1 3 

3t5KJS4 2«l)U5O0l»rn.»1-5lCIUlB«K<i)3t{i(6)ll®C3ifU-7, *» 
c a * « 5 2 ] 

a*«4E«UU5 0<5l»f*l»1^CCE«<!)3t«filitSC»llT. S. ^ BP *f f3c . M 

[ a « « 5 3 ] 

a * Jl 4 ZSIIL 5 0 <9 I) ?*H # 1 -3lCIUlB*K<9*fill°]?IECfrllT. s snap B: . ■«» 

[ a * ji 5 4 ] 

a* « 4 2«uu 5 o © u r n # 1 -3ciB«s>*«fiiRac*jrii7, Jwie£&8P#t*«i§e 
*tt»»>£jiii-p«i!tr24ftawtt?»)3trvt!it«i^r7*«iioR«. 

[ S5 * J» 5 5 ] 

a 3fc ffi 5 4C!E«9*«|q)^SlC3Tfl)-?. ii!2 4SltP« , <?)31^8l5»ci)SII<<>X?=Ttt« 

[ a * * b 6 ] 

a>KJM4 Z « l) U 5 8 ® U r *l # 1 -3ClE«©3t«HR«C»ll7. «iE«tt»«ff»* 
3l*CJ:«;*ffiUfc**. jn8B»*>r**fctt*-y«I*r3;:VC*«;. A til ft 

[ a * JS 5 7 1 

[ a * m 5 8 3 

[ a x a 5 ? ] 
[ a * * e o ] 

l°i ^ S . 

c a # JS e 1 3 

a*JS6 0(ClS«t!c<)*«lP]RffilC3Vl)T. HES!lffl9itSli$tf 3Al?»i?U vt 
6 2 3 

a jfc Jl 6 0 * £ 6 1 CE«<i)*IftRiCftll7. )iylE*Btt , M<i>«iieSSm#Sr3;;/ 'J 

□ >s^sic«*: i ;«sx , rtL3u vtittS!vr7?feffiiPj^E. 
c a * ffi 6 8 ] 

a 5fc Jl 5 82HL 6 2 © 1 1 T ft. # 1 -3CEtt<&*«filtl*IC3irU7. %i llWitt W VI cr> mm 

«)tc*fitriiTi)3uvtsfmv-r2*fii5ii?s. 

[a 5ft Jl 6 4 3 
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a*jR 6 3cie«©*ffiiiafSBc«i>-?. Siie««:aitt^flOiB^m^S0'>« < h-j 

tff«lBBtt**}fll/Tl»*;:**H«*r**BfilRB. 
[ tt * JR 6 5 3 

tt 30R 5 8«uu 6 4 q 1 1 r ti # 1 ^>cse«:<?>ftffii(6]H®icfti)T, miie*ttS5«>:80ie 
Sj&spw^^isis^-^^ut^'j. j£i ie 5 & bp # , fli#?»i?:n}Hivtui 

RUB. 

[ tt * IS 6 6 3 

tt * JR 5 8 « 1 1 U 6 4 <Z> 1 1 t* tl #1 -3CSE«9*«|IOR«C»U'-7. »!E»tt»tt'fcffliE 

[ tt * JR 6 7 3 

tt* JR 5 B « I) L 6 4 4> U r tl 2M -3lCle«:c!>5tBl°)!S®ICftU-Z, SJlgMffitt'fcJKilE 

^^fiP»V^I5ira-?«U-?^«;, #-3»lE&A»tt#. WBtfcUBBtflBiEttttSJtt 

[ tt * JR 6 8 3 

BXffi 6 6 £ 6 7C!E«<?>ttfifilSfEC35rllT, B5 IE ft B * » 12 « « fiP <?> 15 I? £ « 

»« V t I XflttRB. 
[ 3 * JR 6 ? 3 

tt *JR 6 8lClE«!<i>3fcflil°)fSBC(Jrl)T. SulB«« , 8Ptt^fl(ileiNl>tA^Ci))&m3l^irJ; , J 
£ tit U , SulE^B^^fitt^C YK£')ftMfol5ft#ft,'£?tl-&z: UfifiV t ? it B fi 
MB. 

C tt 5K JR 7 0 3 

tt 30R 6 8Clett©*BlRlllBC3>HT. ^lE«5f®±C«IX©eiS!ffl^^S!?ftlT?y , J, 

% B IpJ £ 151 # B 5£ r ft 1 C V t » >: * 3 % U ft H B . 
[ tt * JR 7 1 3 

tt * JR 6 89111 7 0<5llftl» 1 olCSE«©*BfilRfiCftl)T. BSEttttBPtt^iEB 
C tt * JR 7 2 3 

tt *JR 6 8 5 111 7 0 d>i)Ttl» 1 oClSttOttBfaltBlCftU-?. JfiSBtttfBPttQiEB 

9f ln»^;S^^S(*9f iSf ft J 3 it»«t Uifil«I. 
[ tt * « 7 3 3 1 

tt*JR 6 3SHU «9llfll»l -3CE«©*fl|iO!tBca3rllT.' iitilg£&<i>^ffic£ 

xnnvwsif ±c«? *7c j tft j fnffi<Pfttt*i, B8EBaJc*%3B{tt 

■ Si lB^StQ?^ffic * *, 3 mflt © MXm Y ft /J\tt<2> u r Xl ft - 15 ©ffi V £ U < t i:H 

fcBfilMB. 
[ tt * JR 7 4 3 

tt 5fc JR 6 3 # 1 1 L 7 Z^llfftDi 1 -3CiE«!<?>*flfaBfiC»l)-7, BiEttRoB«fi<57 

t, «EttttBtt<&Bffl<&»fc*3JBiE»»t»zB«ibflBU7. rauBicfttEtiBtt 
ctfuTftfcBttfttfrmaBJ^cszj^c^tiYJiffftQBfltt**., m ebb c * 

illffit, »8B»R0«ttc#fcZBtt3>ftX«*ft/J\«0tt'f'IB«>:*Z;7*t1t« 

3tBfi)MB. 
C tt * JR 7 5 3 

tt * JR 5 8 £ I ) b 7 4 <D\)Ttlft 1 -3ClE«<?)*fl|qlRfin:33ril , 7. JfiaBBB(*Btt7^ 
^I9i**4II?ft?C)!tR«^t2*l|iiRt. 

[ tt * JR 7 6 3 

B*J»76r:SBtt93tBfilBBcayi)7."»SEatJRIi«*tt»SB»B#B*Bft3uVt 

nam ^bribe. 

[ tt * JH 7 7 3 
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tt & & 5 7 6 <5llf tl» 1 r> IC £ tt <0 HtS ft H S t SIX . ff * © *« ± C 1 S: 5c 

C » * ffi 7 8 ] 

aS*ffi 5 8 5 II L 7 8<Pur*l#--3ClE«<?)*llimRl. * £tt 38* « 7 7 C le«!<5ft 
« Bl 7 U - t . Bfl^-fca^TAMfc^iRtJailOtWVBfc**** yffSHT 

W. ^ s . 
[ as * JR 7 ? ] 

S * * 7 8CE«?>il«**«RiCftU7. 1wle*^fo?SS<9Jiyie«:l*»tt# c f'£ffi: 
ZCVt.!ft®VtZll«ft«*/TvJSiE. 

c n at jh 8 o ] 
[ as * js 8 i ] 

7 v?=©3t>s*tE<??ft®^iDi^, s jj o> ri no v 15 is n £ m c « ? «fc ? c ice r z c 
c as * m 8 2 ] 

as*JS5 8sm 7 e © u r ft » 1 ocieifc^ftfUpHSEtft;** »ff»U7in, 20 
e « t , 1 mo> a i- v«txo)Aai^^ - h+<z>ffjg<9#- h v 9 m -? 

[ as *js 8 3 ] 

1*)R7 7 CE*<!>*llIil7l'-t*7 -f vf¥S^U7lll. ft-HSfg^feSHt. - £ © 
Aai#85<9«ft<9Aai2!tf- I- Q) + <D ft j§ © * - h *«£<PAflia»<PfcR<&'AfflA#- 

[ 3S 8 4 ] 

3S5KJS8 3lUiEtt<?>3t£j£?€SlU*iri|-7. SuIe3t^l|D]|IS<9fluie«tt'a3tt# c PIlffiSlC^ 

t««i>:tZ*ejll^5. 30 
c as * ffi 8 5 ] 

ft jg 9 * *s ± ic . *e<n, »iE3iA»ttt»a?riifEv. tt&QVttA&nnieftA 

Ht t I I i V . l*»H*Z»ge*ttBP*ltA*-;Mt**I«V. S 2 9 

• sitJttr? isv. si<P«tt*&&fSz<p*a*tA*->fcr*ia*. §s a 

*->tt?ft*.S 1 /*&»S20*tt*0ff*<?>fflmc»E**UfftttA*-7ft*3I* 

t ZC^t«SlVt?S5jKJl5 B8HU7 8 © l» r ft flU oCle«!<i)3t«(fillll<i)SJi^ 
ft. 

[ SS * JM 8 6 ] 40 

tl»»tA>->ftU7»*tJIil!. Si <?>1*ttJBtJt«&&fTJHt*-ZIfiV. 

* * < V 1 »^«Zl»gE*tt»tttA*-> S8 2<t>«!liStiifi?-3 
IfiV , il Q*Sf Al»« ECiSf tA*->fttII«K. SA9->-ltTft^S5 
1 JSLZ#S20«a»<S)ffiS<?)fliWC»BEa«J»»t7C*-7itr2I«V. »A>->it 

? n & s 1 & » Z5)«8itiy nrct'jBttnsv, * 1 3t ® * 

[ as * « 8 7 ) 
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[ m * JS 8 8 ] 

ffCXFyAtlU, SO IE US S3 IT t ft till it S ft. 15 IE £ & 83 » I* » « tt 
t*t7»«?*S?rft?»8Jt*U. S0lES«<9±ElCl£iti;ft. BulE«»:BnttttBS 

n t jf r . ±mc»ie*J5itt««**u. '>«<^e-S3c^^#t*-rza3tt»^« 

« V , 10 IES*8 V SO IE a A SPtt V BO IE 7 H v A <5> IB <0 S IB W? °J » fit) CEf ? ft . BOIES .10 
«£±IC»m3l£tftE?t±2fc<y>0?£&c<>mffit*IU . B0lEt5«:B3«C!)«ffl(3:BfiIE^ABI3 

ttY v&f&ro £ ') $ ? ti> fiiE^gttaittvBOiESj&ffls^v^iaiir^-^suT^ 1 ;. so ie 
[ tt * js 8 ? ] 

3tsti)?l«!t*t-?a3«c^^^ftIm^Itlcle^l^^»m3l^lUJ; , ;^ffit^cvcJ; , ;. 
a*jR««*cA*r3*JR»iRii^iiot.*Jt.7«iiotft2*fliiiaRtc»i)7. S« >; 

. ttRtpfttUflPtt V , 3tjfe83fcfV, 1* 85 * t * U . BOlE^IX^^S'JSJtttt ^ftTft± 
»CZhvAt*t - BOlES&Q&lfc^fflBfiPC^ ftYftifcit 4 ft , B0lE&ASS*}l*$m4£ 

t*r.?»tf?»fl??-ft23RaJt*o. so ie s « <p ± e c i£ it i; ft ffitett#ras#BH£ 
it«fer. ±EicB0iE*>&^m«-5f*u. '>«<*e-wcJ§*ttt**-z»tt#*j« 20 

« . ntEttttvMrteftAsttvitte7KvA9n9snn?«rnttcKsrft. hies 

«±cS!^3l#tftE?1±Z;fcd»<i>£&<9^ffit*U. BOlE«1*83#<<>mti[l*B0lE££83 

ttv©»ttc«fc';itr*rft. iiSBttttBP**^iBiESAap»v»iasjSi?«iy-7»«;. bo ie 
£ a » « # , R st v s »P3it#Jsn<?>TcttjeiH<?>a>;iPi«?>isiit*r3P3ttvtd 

[ 18 * JS ? 0 ] 

a*^t^m« c a» * 1 * jr# &mi5 n t $ Jt t«h 7 ft 3 %«n c » i> t . s=ts* . 

. a»Q*«ia»« V . £A»tt*. «tt83ttVt*U. S0lE«&<i)«S'J83ttl3: ^ftTft± 30 
»C7hyAt*b. B0lES«Q&l*<9JffiSiC i tft- l f'fti£it H ft, SO IE £ £83 tttt 9«t 
t*ri83tt-?«BX , ^ftIlS8!t*l>, S0lES«®±ISCl5itHft. BOIElBttSitt&EIS 

ft V . SOlES«VB0lEi^8i«VSOlE7KyA©^©S^P3-?°J»«)CES7ft. BOIES 
«±C»«3ia*ffJl?tt3fc4b<!>tta0«ttt*U . S0IE««83tt©^ffittS0lEiA83 
»^<0»l!tlCJ;«;W#rft. mSEtttt»»V*CSA»»VflMaffA?«U7?irV. SO IE 
a*fftttfH*-&»tt-?fc3C*tW«*T3*«liaRB. 
[ tt * Jl ? 1 ] 

3tst^«st*t3S3ttc*^t^ftzmffiluJ&b^slm3l*cJ: , ;$^lr^c>:lCJ; , ;. 40 
. q«i'J83« v . SA»a^. ««;aiflnto. so e«RQ«tus«» ^tft^ft ± 

»CUvAt*t. SOlES^S^ftlX^ffliSSsiU^ft^ ft 15 it K ft . 8uiE5j$iHJtttt$m<tt 
t*-r?83»-?«5Jt , rftI]R83t*U, SOlES«©±EClSitHft. ffliettttVttttHft 

a t n n. r , ±siusoiE3t>&w?iJst*u. '>«<n-icn«t*t?»a»is« 

^iffitSl, 8 B < V€.S0lEH8iVSt-2«tt}fe#^mttt*-r?83tt»ii 

£ V . JBE*a^]B8ESjftff*JV)B8E7hvA<!>IB©SIBn?=r»ttcBea7ft. 80 IE s 

fi±c»*3iatif«7tt3fc«><!>tt»i<3>*iit*u . BOiE&ttSJttc^tittaBOiESASJ 
avuftttci^nti, soiE««;a3«vsoiE^A8J»v*iiisA-?}ju-73j';. soie 
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t ttfc»tt? a s c v t »« v 1 1 %a n at. 

[ af * JS 9 2 ] 

«3ts«««icAtir?at*^jRti^fiit*^T«i«(ir*i3*«fti*ic»UT. S« * 

BicuvAtsu, aiEaagaa^aac^ti^tiaiimi. £tiE£Aa'tti*aatt 
^ntiBtt-^m^cttiimmt^^, AiE£*B<4>±EiCB&tti;ft. AiEattSPttttHS 

[ IS * JS 7 3 3 

*a«««t**za#c#fc*ftZ*ac»bfc»a3iacj;V*aT*u*icj:v, 
«*s*s**cA»rz***a»an*afc7am**i**«flaicrtu-7, & & v 

h vAtSU. AlES&^a&^fls&IC^ftYftBiitiift. HOsES&BPttKaaft 
t*ri»»?*B?r*l.?3HBJt*U. J»8B*«<S>±IBCfiit>5ft, SO IE « tt 8P » I* B * 

jffitjf^r, ±ic»e*sM**t*u,"." / >«<*-e-wc»**t*rz»tt»ijtt 20 
zaatt«t*u. «i9f«< vtsiiiEisfiP^s-ristt^^^met^r^aJW^t; 

« ') . 90lES«VS0lE^^fiI3«^flu!EXSyA<5'^ci>S^P37 l qJt!)ttJCESrft, A IE *B 

15 1? a ■* » u 7 a* u , ao»eafca»##. s&5)^iit#tHftn*f ft 1 ; , a ie a 
n#»e*tt»tt0Sff£«c***L-r»jjfc7ti. «ie»iD±c»*3iatffHir-ttZfc 
^©mist u . »te«n±caft©ds»tt*»«r?ti7* y , a ie«»sp;W#a ie 

ft, A IE £b BP fit tfc . affi± IcatX^ttluE^J ? ft T II 1 C V *»« V t 2 X1ARI. 
c m * JS 9 4 ] 

!PCX h vAt*l, fi!ES«<i)^IXc!>]l!aa5C J tn. i i'tLBait^a. AlE^&BPfcftt^m'li 
t***»*f-y*fl?*ftia»t*U. AlE$«©±ffilUiSiti;ft. BulE«tt'fiP«ttHS 

ffli t ft & r - ±EicmiiE3t^^mat*u, 

i 9i«it * u . rec7)'>« < vfcAisffi§P*«T2#«A#$«<ft-£*i?-isp##t; 

« ') . »8E*a>{MlESA»ttV«ISE7l-yAOBB<?>SIBn?qF»ttCEir*l, A IE « 
«»»q>«tttt»CiiSl»»>{fl)»l*CJ:y»*rft. AlEattSPttVAlES^aittvtf 

h is a -? a u « . ^^-^BfiiE5Aa3«^ > ^Sls<^J«^^iIt*rI#ftSl^-?i^ , ). A ie m 

tf)<9^Jfit ftfS(* u , A IE fcf H ± C ffi & © A fiP fit * » 5J? 7 ft 7 »• ) . A IE tt 1* SP » 2*J» IE 

[ a * js ? 5 ] 

*a«a«t*r*tt»c#x,sftzaac*bfca«3i*c*vaa*3c*c«fc 1 ;, 

^*S«««CA«-r23t*^S^^(B]t^^-7<ilS)rft3*«I^IISC3yi)T, £«v 

. aa®«*u»»*. aaaw*. attsiwvt^u. « sb a jK®«*u»tt 1*^*1^*1^ 

»C7FyAt*l, AlEtta^a&OJSSSC^ft-fftgSit^ft. AlE£&8P#ttam& 

t*r?»»?«B?rft?a»t*i/. AiE£«<?>±isiciai}i;ft. AiEattsuttttBS 50 
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* <) . »se***]BBE£jSifl»*tv]flaEXJ-* a©s ©ssw-?R[»«t)icies?-n, n le « 
«S5«<?)^ffl:ttfiieS5feSP»vo)«Mic^ <; ft £ •? ft . )BE«ttaj»vfiseSjSiff»v»f 

sst^t-^tttttt-^fo'). miB«ii**SB*tt»»<?>i5i3r±«c>5H6U7»j«r*i, bo 

E5? t ft 7 « V . )BiB«ttff»tr»SB«in»«i<!>#*3l*CJ:«;*ttU.-lBiECiWffi'\»tt 
r 3 C V IC J; ') ftfllfta 55 fttf^S? ft, hO IE G 8P fit I* . «ffi± IC&Ro flittCBJ!) ? ft. 1 

C » * JR ? 6 ] 

tt*JR«««CA«t?3tXyjR*75filt*^7«fiirtL?*fllfilRiC»l)-?. S« V 
. 9*1 SUSP*} V . SjfeSJttV. J»SE»R<?>«SUtftttt A **l j rtl± 

t**3»»?*fl?*-ti3fli8Jt*u, fiyiES«<9±iics&it>4ft. nuiEMMtaiis 

S'J, J»8E**>fJBte31jftBP»V)ftiBZI-y/C<?>liI©ffilBW?Rr»«ICBEerft. itu IE « 

a era -* « u -? » . »off[iBSj&aj»»..*tfflit*ujiaj^snB*a:8P»va«ttqr« 
ssttt^aitft??) 1 ; , wie#»®tfrmise««:B5tfo>iji?±«c^j&UTr?sx:rft. no 

t3uvc«fcu*«fii/5fii»f*Krft, ffliEQaPttiaffiR^^ttcffi^urft, §a asp tit© 

EB0Tffi85CliOlEKt^Jfc*3UYt!ft«**3*«lqlfSi5. 
C tt * JB ? 7 ] 

St*JS8 8 55 II L 9 6 <D 1 1 ** ft # 1 -3lUiEta;<?)*Slq|llffilC»llT. ffliE«tt»»<?>±IB 

c a * « ? 8 1 

a5KH8 8 « I ) U ? 7 <9 U f ft » 1 BylE*B»fiP##gl^ 

» a * * ? * « i°) » s . 
C a * ji ? ? ] 

[ a * a i o o i 

[ a * js 1 o 1 ] 

tt*« 8 8 U U 1 0 0<5Uf ft»1 -3C?«9*ll5lRiCfill7, *)£ (Si* . Bu IE 
*tt»tt0«nffllc«fiirztt:iIcftit * ft . I* I* ft IE £ & B5 » © Su IE * 8P * m S «] 

ic * m t ft t u i c v ? itf v r ~& * ffi i°i & s . 

[ B * * 1 0 2 ] 

»** 1 0 1CBE«©*«lH»lC«iFUT, flylE«i*HJ#0JSulE«#S©'>2<>;t- 
[ a * JS 1 0 3 ] 

1S*JI8 85111 1 0 2 <D II **ft » 1 olClEtKOft^ftrSECffri)-?. ft IE « SU 8P # I* « 
2 %fl HD £S . 
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C m * ft 1 0 4 3 

« t Jt ** . ±nc»ie*&iJ*«t*u. '>«s<*t-»c»**t*t 

s y , iiiESSvffiiiss^antt^fidisx i- v A9i9Sin??ftttcKi?4i. so sb « 

tt»« <P*tt t » IB A A»« V fl>«ltC J: V »*t 7 KB t*». <fiS<c>Sa±lC 10- 

1*5cXttZ)K7e7l/-ttce«b. JBSE*fllliallBfi>ffiSE*«tP3»*U. $ 8 T 2 £ 

* t HA v 1 1 *«n 7 u - . 

[ m * JS 1 0 5 3 

0 4CBEtt®*«fi]7U-Ctfl)T. fi IB £ S'J SPtt t U <ttttd«*J»*Jt. A 
15 Sa © R il ± C ¥ fH H IC 6 41 SE E U . J»8E3fc«lHSSIIt2»:5c«IK:* «CBHUtC 

[ tt JK JA 1 0 6 3 

35 1 04*feKI 0 5CEtfl)*lfl7U-CftU7, » SB * *J » » tt »'» <P 7 I- v 
1/ - . 

[ tt * « 1 0 7 3 

st * js i 0 4 8UI 1 0 8©urft#i.-5CiB*<?)*«i«a7i/-c»i)7. » sb a ft « *u 
mtni- vAt 'tfti'ftfiitfeUf »?.c^t»«vrnifii7i/-. 

C a 5K JI 1 0 8 3 

S5KJM1 0 4 II U 1 0 8fl)llf*l#1 •3CE*<P*Ift7l'-C»U7. » SBfcft « M 

Mi*. PS#-f3 2<s©«a©*^®±ic. .ii8**c»*ca-5T»a±c:*iEfftsit 

o 

[ as * js 1 0 ? 3 

a <t r z 1 « * . '>4s<veiJi»«j«ui98eattaj»tA*->ftriis>£. 920 

40 

1 0 3 

» * * 1 0 ?CBi<5*I(JRi®ll)H5a!C«ll7. ByiB£&U«0]fBJK. Jlu IB ¥ ffl 

t » * « 1 1 1 3 1 

ft S0Sa±IC&8<PEl)t . 1 Z»5EttcM?-tt7»SKL . SEifei:, 

rj»»tA?->fti/7*at? ifiv. 91 (5»»stiiBJ5cf nbtJiav. 
1 a v . 9i©®&S£^920ii&&®tA?->'itsrziav. »A>->ft7ftj£i 
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t 3 s8 5fc* 1 04SHU 1 0 8 © II r tl# 1 -a cE«fl>*«fl 7 1/ - Q Kftfc-i*. 

[ a * js 1 1 2 ] 

SS JS 1 1 1dB*<9*«ffil7'U-<!)li*^»C33iU7. mi IE ¥ 

fflttrftfcSS 1 <P*tt*J;'J*ffiL7ii3c**K«>!r3**ft7l/-<!>Biii£S5. 

C 0 0 0 1 ] 

U<K. A*f * <<> JKtt 15 ft t 1 » X I* 2 » £ HD C * Jt 7 *« Id t <5 * %« A £ SS . 31 C 
. Afcttt^Jaf^ftt 1 » Xtt 2»£ftlC£*7ft«ftt«?7tffiftfSE££'^<i>ftfift 

^i©SJt^a. aac. t ©3tffiiP]^E t Jin 1 3 ft^ss^sGS t « ? *<bb*6$5S!S 
s. jr c* , t © *« ft re t a « r i w.* v *7- □ e 7 * & * t g s ^> 7 ma t » 

einns ci r 3 . 

* * bh a a t* * c « r ? ffl © * n t * st ? « m r ■ © «* c ■ r I . » ffi * » V L 

[ 0 0 0 2 ] 

S ? tt , * tt 7 . A»t<i)S«^tfn^»ftJ?An 

. 1fl.t«l)fe*il5iy XtAK. K IC & 30 7 ifc 3 . X , Htt«*t#lA?B 

»U7*^vni*^tft)ii?Ji] ( m x i* i» sf x iw: i . *f it x a* 2 , $f §* x is* 3 

. tt«ffFX«1.#»SFXltt£ * 91 . ) . 

-»SCBiUfe*Ifl5/XfAtHUfeB«»ailIt&M?>i? (.MX® JflTXiW 30 
4 ) . 

IC. T , 2/ , *^74'7D$7-T , A'fX*-«ttC»?-*l3 r D M D J <?>****fcU7 

« 0 , tf»t*tjpJ«Ufe#7'f y f <>*>f l/A-SS<9f ^n?>f ? □ S; 7 - 7* A 
a (ffl^W # » SF X W 3 *S!.)*-«ttC»rtl3DMDB:.*<?>*att<3>«* 
^iU <, J&SttJK £ Si) . WHffXttSCiR^ftBllaDyStB^^VTUA-B^yy 

. *fgE<z>#fl3ftRE>:«S';, $7-8Ptt'>5! < vl-@Hrfi<9ISJ8t*l7UZ 

ISKoTlli. 40 

x. SJSiss9StP3M«i: * £ » r tt 7 , ia*c*«ftt<77*^tfta?»>3 ( 
3u*i*ai*3#. iai«i*B*r *i7u 3 # >j . aiis#fr if a < « 7 

1 1 3 . 

C 0 0 0 3 ] 
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nt t ft l 7 t j s* ¥ m ± w icft&ftsi «#sSE 7 ft t * u . m-j. §a££&f§a 

*iR««**«ft ttC»l)T U 3 tt«. BP V , »tt 7 ft J C V < . So, ff*Q*flt 
c&Jfc 7 ft 2 c *tf«u**MRStf«JR7ft7ii 2 . 

« 1/ , n«C. RQJttttlffO. ftStt£l*&U#. ffiflifl£R9-?ft Z-fcftC. 16 
f&gJ±#tf*f- t r£¥c.tfc^Si< a •> 7 II I .; 

SE C . 2 » °I ffc 3- ^ - > & Z* . 'ttltlUfellSRIt&M?*!! ( ffl Jt Br » SF X «? 6 10 
*K. ) . ±&©2 Dll °J » $ 7 - . *t ft t ffl U fc$;Tv|$ffi . tt tt £ B ? * 

rft*.x'j$$tto)57-«t. ?^^ai5flfseS7ftfe$7--&icfi-«:ci)t:-7jcy f- -? ss a ic 
j;<jHti/. $7-*c»j«ofe*ia0**Er:*tt3WJEEt*pji]O7. s*=7-«n:iimfi 

. &&f. ^titJuifcSSRBtt. nH^iu5ajjiui; , ;5 : 7-«*t:-a?yfa5C7$7- 

^ IU 7 t± 7 II ?«lt««3t>:«- 5 7U7. 5E S 7 'J-tffS©^-*-?!***!). 
SIC, $7-«^ffittSSCJ; , ;«lEJE , rft> o . S-^-^TfiPlCzJcXBiETsSSU. 
m-a, $7--&TBt'J;!>C6aa3-C77ieifU7ll2:?*IC<fc l j. 7* A 4 X <9tt*IBft # 

#«UPR 7 ft 2 C V C « 2 . 

t ft IC *J L , *3S BB C ft I) 7 tt . Ktttf«t«i«Cfflll7USll(!)?, 5Sti§<i>^g?35 
it c < u . 

tt»C. JtflHORS. £C *k <5 3t*llOtl« ©Sit £ . JEC/C, t <0 % fi ft ^ S 7 A ft 
tZft-UfSJQSfSiS. & » . 'ttPifcftfaRiftAftrznfttffleitB. & . ^©^tfilQ) 
KltAltJItSVUf Rl. IkZs, IQill^HIt £ ft t 3 ft S & IS S f* . A tt 
ft <9 & fc) £ |6] 7 1 «l3?tt2«I^^C^%73t^lR]tff7«3tVS'J«P^^*t7^i&ff^5?£ 

fcffltZA&ft^&fiflriti'JIiTft. «*«aKtf*»!B«Jl*C*ftU7 30 
* ft U . 8filSffB<X?5I*/H , -tf)J?ce l i, 65!j6BftV.*fSft#Bfi7-DXF- 
S?, «ffi«aEeSJIR7:|l3*"S"y**dtf£U7l)fe. 
[ 0 0 0 4 ] 



[iff fFXft* 1 ] 








iff IF 55 2 9 4 17 


5 


2 


[KIFiM 2 ] 








iff SF 55 3 0 1 6 8 


7 


1 


9&tf 


[iff If*!* 3 ] 








iff 1 0-5 1 


0 


3 


7 4 3- & * 


[iff If£iJi*4 ] 








iff If 6 - 1 3 8 


4 


0 


3 


CWffXtt 5 1 








■»IB2000-Z 


8 


4 


2 9 4* IB 


[iff xi* 6 1 








}flYB-220 


4 


5 


5 9ft*S 


[»»»X«f 1 ] 








K . E . Pete 


r 


S 


en. "A 


9 7 7. Vol. 


3 


1 


N o . 


[ ft iff SF X « 2 3 








D . M. B 1 O o 


m 




' OPt i 



40 



P P I i ei P d y s i cs Letters" , 1 
8. PP ; 521~PP523 

i. 

cs Letters" , Vol. 7. No.?. 50 
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PP688~PP690 
inn IT* ft* 3 ] 

L. J- Hornleck, " Proc 8 P I E " . 1 ? 8 ? . Vol. 1 1 5 0 
. PP. 86-102 
C 0 0 0 5 ] 

[fgB8#g?;*U J;? Y t J £ SI 3 

fa ? 1 «xttZ«ii»ac*^73t«iiotfi"y*ftv*j«iy(i*ea?fttttff*«?j6 ! B : e 

» < . «St?A»*Olft*»!tUK^ft3u^«<, ft««)%I#S9ISISfili»C^{t 
V«feft#'>#<, SE»^E#1& < «artV*IHb#gi?fiDX KT. fcfflig 10 

[ 0 0 0 6 3 

< , «w«iase ft .fe'jfiiff^Bfi?? , s»*®0N/0FFit c a $ a 88 

sxifflft^^aft^RF^-?. 1 ®>ifcz%ii5faQ%&®?^mYtz % m fii ft s £ * 

[ 0 0 0 7 3 

[nsitftf^tz*.y)Q¥S3 

tt *«f r 2 » IB ? » S? r 41 * » « © * » tt W t . SfilCitf 3 C ^5! < HEStl 

aacja2<9**«tt. ax«i icie«t:<i>ftfiiit>]£)£icfii)7. a & » , *a±0£ASJ» 
<o mmc&Mtt to tkwi, k&to&v&miiiEXVi j wit? -z*tm fa* 

*a±«?>*nic«ttUT. A«*©iRttafot«ttrzttB-y«jfcU7**.73fcffiiia-sfi 

[ 0 0 0 8 3 

H5KJM4©*f!eHtt. A«3t©SS4^|6)t 1ift*l*2»;5ftic£*7ft«fa-£ft7*;tfllq] 

nicajiiT-. AMKt zmt j Rtt^-mY . ±tz&M?-&* n® cmb-'Sftv&tict i 40 

a v . ±iesa±©««Hti±iea^.« , 83«ci)$ffi^c?)^5&vtt?s^8P«v. ± se a a 
»tt±c±ffia»ttBJ»t*flt»affi©«f«7i:ir<t?s«t»«r?2»tt<52£»tt 

B5«V. ±IESa±<5±lB31AB5«Ci)iiHlC±IEa^ttfl3«(?)RfflV?iIlolbTEgU*,« 

Sl5)?Jl5Q*5!3H«:> & * Jfi 4 Cl2«fc0ttffil°]?SElC3Vl)7. &£S¥8<<>>£t3Ett, ¥ 
a 7 F* S3? 7 tl 7 1 1 ZJtSlql^ST-^ZC^ti^ttilfmVtZ. 

§§*JS6<i>*?SBBl*. tt5KJR4Xtt5c8Bl9f0**filftBc*iri»7. 7il$ 
a§*JS7<4>*5gBBI*. « * JR 4 , 5Xtt6IOE«<l)*«|laStac*l)7. a F* 1* K , 50 
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t 7 . 

a£Jl8©**«il*. a * ffi 4 . 5. 6^tt7lUie«K93tiil5llflC3yUT. ttW tt » 
. SI % « 4 . 5 . 6 . 7Xtt8CSe«<!>*«WRSC*U7. 5/ U □ > S 

tt * & 1 0 Q * ?£ Bfl , sS>KJM4« 5 . 6.7 8 ZtK9.IZlBtKG>%«AlltlCftl>7. 
^«filt?ft«|iil»I-?*JC^ttS«»fllVt?. 

SB # Jl 1 1 S> * f§ b& » , a 3fc H 4 . 5. 6. 7 , 8. 9XI*lOlCl5f?o>3tffi|q]f$En:ft 10 
UT, «*»tt0«*»tt»a * « 7 5fc«flfS«?fc 7 C * t * 7 

o 

[ 0 0 0 ?] 

a*Jai2©*?SBBI3:,S5jfcJl4. 5 - 6 7 , 8, 9, lOXI*11CSE«<D*«filR 

icftin, s « t* . (1 oo ) B55fltt#r?5'yD>*tt#'i«i**ifliR«-?»» 
t £*«» ft v: r 2 . 

SUKJS13<P*%B3(3: 1 8S*JI4, 5. 6. 7. 8. 9, 10, 1 1 XB 1 ZCE«<5X 

«ft»Bc»i»7. tt»$t»«v«*7flW9n»tt#R»tt»-?fc7*« 

(tD ^ S ? 5) Z C X t £ 5 * iff ft * r 2 . 

m>ttJft 1 4 cr>*ftm& , 6)5*114. 5. 6. 7, 8, 9, 10, 1 1 X tt 1 2 C IB itf <9 ft 20 

7 C V t £5#!ftft V * 7 . 
a*Jl150*5SBBfc.a*JS4. 5, 6. 7, 8, 9, 10. 1 1 3?tt 1 2 ClE«<9* 

(UttlTtl 7 C * t £5 tt» ft U 7 . 

»SK*18<?>*9BWB,ll*a4. 5. 6, 7, 8, 9. 10, 1 1XI3:12Cletj:03t 
■ H!tICftH7; ftjSHPtttt, «»tt»tt V«7*«r 7 B*<PWtt» H « 3 
?»>7Jfe*fl)i*1I-?»>7Cfct£att*t«**7. 

a**17<?)*5BWI3:.a**4. 5. 6, T. 8, 9, 10, 115?f3:12iu!ett;©* 

a fa n 5 c th i » t . $ a v # i* , a»tt»av«t7 *ni*r?*iflRi-?»zc){ 30 

SI * J» 1 8 <i> * ?6 Bfj , a 5fc JS 4 73 m 1 7<D#ftL#-JMc:ett4>%anRVlZftU?. s 

A su a t* , «Mt 2/ yD>«xttyyD>sMba»*«7fc«fiiis-*»)7c'*t£a«« 

ft V t 7 . 

a*JSl ?<i)$fEBflR, a * Jl 4 75 £ 1 8<£«tt.#-JlClE«!©itffi|q]lfElC**ll7. 2 
Ufe*aiRlllB-?<P»7CVt£5«iffftVt7. 

[0010] 

ajfcJJiZO©***)!*, a** 4 75 SI B <PfltL» - JRc!Btt.«?)**H0RiS C « II "7 , 2 

i* an a r* , a»tt»a<9*flc««ti4i*cBii/fe*iiioRi-?ft2ci ttj 40 
a n ft uj. 

3*Jl2 1<i>*?!Bfltt, a*Jl 475S2 0©ftft#-JllCle«!<9ft4I|o]ISE(Cfil>7, 2 
Jg*tet*t7ffi!liK#^£7*«faSfE?ifcZC>:t£^£!ftft*?-7. 
a*Jl2 2©^%Bfl(3: > a**47552 l9etL»-JacE«<?>3t«fiHtac:*ifU-Z'. 2 
MIX 81 ttte. A«3t*IC^lyS3tttt*-r7a3tei8»«J«7*a^llS-?^7CVt£ 

1? «»« v r 7 . 

a * Jl 2 3©*fgBfltt, a * Jl 4 75 5 2 2©4?fl.»-acEtt©3t«lHR«cairl|-7. 2 

mt=y ';=i>is»^«7*{siqj^®-?^>3rvti.i?«}fft>;-r7. 

a*fliZ4<!)*5EflB«t. a**47552 8?>ff1l»-*r:lBtt<?)3t«|{0Rac:»nT. 2 

Aaift$tC^Uffi3t'l£t£t7Sft<l£ffi#^£Zft^fa?SE?&2CVt£ 50 



(17) 
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» a; » » i* . ft ? d i # * *3*fliin»a?>)? c niiisnfinni . 

ISXJl2 6<9*?£i!Btt, &*«473£2 5©ftft#-JlCiE«£93fc«folSECftl>7. « 
ttl*. «ftfli<i>*«tt» «J « . MttBPttttmS IK) C» l) 7 U I I U V 

t £5«»«* T J . 

SI 5fc Jl 2 7 <5>*5£flfltt, asKJR 2 6 C IE « <?> # ffi fa ft ffi IC ft U 7 . \® O % mffi tt . * 

§j5KJE2 8<9*fgHB«> &*«475£2 7c9tt*l#-JSlClEl«Q£&<H9*«faffSlCft 

11 "7 . -:K*7U-ttCEWOfe1»E**fa7U-7»tfUfe*«fa!$l7'toZUVt 10 

« * * 2 7 <?> * fg Bfl I* . §5 X « 4 7} 1 2 80«4l#-JiCiE«©ttRfl0**faRSG:ft 

C 0 0 1 1 ] 

If * Jl 3 0 © * ?g E I* . A»*(5S«Jfilt 1 Ml X I* 2»£falC£*.7ftfllfa747'?ai5£ 

Jl 4 75 £ 2 ?q>Bft»-«CSEt©**|l||»t?)ll*»ftcaitll7. i«li:t*IPtt^ 

■ ^t/t*-><bl/teW*©ttBCfi»tt»»tA*-><bU**C, iei19lftl 20 
*±sES 2 ©&!|£E7^£*3ftl«faSSS<!>Sl&;55£7ft3CV tlttJ«»«l! * 
2 . 

sf*JS3 1<?>*feiiBtt, »*JR8 0ICSB«Q*«filRt©»l!t^3*Cft.l)T. *&±c£ 

* ■ ? w * ? ft-* * ft » tt © * fl » « » » * * z a » tt » tt t » * u 7 , siujtau^s! 

Z9«ttSn;^->ftbfe3ft9ttlC2itt8ifitA?->ftUfefSC, ± IE * 1 
<?)1SftJi , i:±lE»20«ft« , i:±lE»3Q)1SaStl^*tI*filRlHiS0Sli^»7iP)2 

3 2©*5EBfltt > 0 C IE« fl> ** fa R S. ©.« * C ft II 7 . *«±CB 30 

i fl>»tt«7/VL7±«ES«¥St*ncfflfrftftit*j5Br?»ffl?»s:r*Lfett» 
^■©a^wajft t wax u 7. EicttftL,fc»z<?>«»s*trt*-:MtufcHtje<?>ttfic 
a*tt*»tA*-><bufe<*c. _t IE as 1 ©®&sv!B2Qi8tt/gti&£-tzftflifa!S 

SS X ffi 3 3 <i> * ?6 tt . S5 * « 3 0. 3 1 i I* 8 2 C IE© © ft ffi fa » ■ © H & £ & C ft I) 
7, 2»«t»«<!>a[»«9ft2WttBPaiiltffiit7BEBUfeW3£III»i» , 5»a»tl»*r 

St X Jl 3 4 <i> * IE BB I* . Afcift<S>&fJ£fa-2 1 i& 3? 2»£faic£*7ftflilfa7fi"?ftli 
fORit*Bl7*ll*ii)8itfiS?***«iRiCftH7. ttft <0 ± IE IS * « 4 75 40 

12 ?0«tl^-JMclEfl!Q)3t^|qlRSV, &ft©±§E#«SfafSSt£*»3lK:iS&E!>-f3 

[001 2 ] 

.81 X ffi 3 5 © * SS B8 , l^5»?DCX?*t?a»tffS!-3 7if t»«t?i«» 
ft±IC3tS?ii^tfi«o75g«t^S5?t-?±lE^5KJS47512?<3)fla»-JaiClE«i;ci) 

Jfcii6iiit#i5ft2)gir^¥s^. ±iE5i#r^¥S<9±iEat«faRSc^-57^5X , 7 
in?.- 50 
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&r*t 2 i 9 v - y y n * # j m®&te%*&w.i>fr i z: y * m i z 

(Sit 1 Ul3?tt2iifi^|fi)IC$X.-?*<ilS)tff«o-?. &3fc<fi^-c?>ft8&t;*5£-fZsS;£JH475 
git V t 2 . 

§§5fcJl3 8<9*fgBBB;. ii:daB3 7ClE«©3tfliltil£Ec3Tfl)-?. *Z^vf¥®tt, & 
[001 3 ] 

SS5KJ13 ?IC!e«<i)%BH-?tt. §& 5fc ffi 4 £ U U 1 2 © II r *l # 1 -^ClE«K©3tSlRlllllC 
ft U 7 . flOIES^8P«t*fl(ilE«^tta5ttVjfe-?Sftt-r2 4BSIff*»-*i?)2C*-£!ftft**T 
2 • 

a*JS4 0ICle«S!<?)5gaH-?tt. 3*JB3?IClE«!<i>#fl!SlR]fSECfit)T. SO IE 4 ft H ff* 

» JK * 4 1 C!E«o?fEgH-?tt. 35 * JS 4 2 LI U 1 6 <9 II r ft # 1 -^ClEtt^ftfiaiifl^BlC 20 

[0014] 

§1 5K Jl 4 2ClE®©^aH-?(3;. A»3t©J&»:fi|iD?«&0iffi^[i3C££7ftlilta?f7?ft 

tic <«irisi^ ±ie*tt±©*«rz±iE*»tt»«(?)*flt 

?A3Slt»«t32»«;i9 2»«!»a^. ±lES«±Q±lE3l&a5#<2>EBlC±IE« 
a>KJS4 3ClE*K<9flW-?a:, 11**4 2C«B*?>*«lHRtC»UT. BHEMttfiPtt 30 
[0015] 

SI>KJS44lUlE«:ci)5!9H7 k tt, &*JM4 2*£f*4 3ClE*K0ftfill°]RBlU(IVl>T, EM 
¥$<i>£&iEtt> ? *? PES' * tl 7 II Z C V t » 19 V T 3 . 

a*JB45ClE«t;05!BH7 l tt. B*JH4 2ttl)U44fl>lir*l#1 -?IC§Eit!S>*flil°mE 

c3»i)7, & ft ^ 8 1* . 7^§z^A^ssffi-?p»)?t*iTii'Scvt!ittivrz. 

a*Jl4 6lClEft:c4)f!W-?f3:. 1**4 Z «U U 4 5 1 OIU IE W 9 3t fi DO R E 

icv * ft m. v r i . 

[0016] 40 
» 5lOS 4 7IClE«K<i>?gBB-?t*, §1*114 2 « II L 4 6 5>Uf il» 1 ^ICClEKci)*^!?]^ 
IC»U7. M 1* 8P W t* > JFr^RI^?J)3C Vt«a>:t Z. §530l4 8lC§Etl!<t> 
f&fE"? f* . sS*Jl4 2SUU4 7 0lirft;?MTCIClE*K<9ftMI$BCftU7. ft ¥ 

S 2 f* « ff* 1* 8P tt . «ittt*tlliftfiat»L7, ±§E* Wttfi«^*ffi * ttfii 
&5KJB4?ClEi2<9fgBB7-l*> aS5J?JS4 2SHU4 8<?)lir^#1 olCIClEtKQft^fim 
[0017] 

a*«5 0CiE«K©?gB8-?t3:, 65 * ffi 4 2 « I) U 4 '? <5> I) f *l # 1 -3CCbE«!©**IrII5 
BC»l»7.as«l*. (10 0) ■«ttt*tly'J3>l«tf ««JCUt»mVt? 50 
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o 

3*JI5 1 c!E«5<95gBB-?tt> SB * * 4 2 * II U 5 09llfft»l ^IUIUlE«!<<>*«il6]!S 

SI * JS 5 2lClB«!ci)fgB3-?tt. 55 ft JB 4 2 * U L 5 0<9llfft» 1 ^ICClett;©3t^lPl^ 
[001 8 ] 

SI5KJS5 SCleliO^Bfl-ftt, H jfcJl 4 2 « I ) L 5 0<5urft» 1 -5lCCl5«<53tffiilPlll 
n?. - 10 

Si5)OM54C§Bf*<i>fSBS-?B; > SS * Jl 4 2 2 111; 5 0 Q M ** *l » 1 -3CiE*$>*«filf*i 
1 . 

«#Jl 5 5 C IE «K <5> 55 BH "? . tt « * 5 4 C tE« <P 3fc« l«0 R B C * 11 "Z . JiO IE 4 ft IS 5F?tt 
[001 9 ] 

31 jfc Jl 5 ecIEtK^fgBfl-?^, tt $ ft 4 2 * 1 1 U 5 3 <3) 1 1 T *l # 1 oClE«©*«»lt*fi 
[ 0 0 2 0 3 

!E«l^(?)«»ja5tttt i ttlYft±BJICZh »At*b. sulES^©&&0iliia5IC i t*l i i'tlt5 
tt it «i *L . «iIE«l*BJttl*B5£JifitJf;fe?*> ±ECfilE*^lil^Mt#U, '> 5 < H - 

S3c^mttt^riBn«^i42i«*^st*u. * n <<> '> s < vtuoiEisapvsrzs 
t »« v r 3 . 

[ 0 0 2 1 3 

ttJfcJR5 7CiBtt<&9Bifl-*a. «5K*5BClEfl!<J)*fllfilifS.caifUT. » E « « » <P 
ffiiKJleOClEfKQfgBfl-jtt. »*JS5 8*fcl*5?CiE«<?>3tflIfilRfiC»U-7. Si IE 

[ 0 0 2 2 3 

fif 3fc ffl 6 1 ClEtt©fSHH-?(3:« S5 # J* 6 0ClE«!©*ffilPlREC»llT. BO IE SI W # S © 40 

St*Jji6 2ClEtS©5SBB-?|* > a*JJieO*fcO:6 1C8E«S>**fiJRBca5rl)T. SO IS 

[ 0 0 2 3 3 

a X ffl 6 3ClE«Kc«>fgH§-?tt, a £ A 5 8 5111 6 2 <9 1 1 T tl » 1 TlCiE&©3tflSlS)HE 

ic 3v i) t . fiu ie « «: an » <?> R Eiflfj c ^ i?i t zne*tt±c«ttffttfluf*tf ?ti, mmt&n 

3l5KJ«6 4lUlE«;<9fE^-?tt. 1*«6 8CEi0 3tlftiHcflii7. HO IE & 1* BP » Q 
Wi&%W#Boi>'}> v < *t-»#Ji0lEmffi>:^ftUTi)IuVt!ftgi*r3. ■ 
[ 0 0 2 4 3 50 
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ffi*Jl6 5lc!Etfc<?>fgB8-?tt. 8 ft I) b 6 4 <0 I) T *l # 1 -3ClE«!©#«|o]|IE 

ft? s> i c * t st « * * z . 

S^JB6 6IClE«t!Ci>f!HH-?tta5KJl5 8 ft l> L 6 4 <?> I ) r tl # 1 "3 IC IE «! <5> ft ffi fa IS E C 
a I) T. tt ff» V » 5B 31 A S IS Jill ?*U lfi { ) . #-5*5ESjSUP«*, £ 

6 © M ffl t * t 1 # A $ ft "? & 2 C t t » fit V * 3 . 
[ 0 0 2 5 3 

SS * Jl 6 7IUlE*$!©5gBB-*ia, & 5fcffi 5 8 ft II L 6 4 9llf il# 1 -3lClE«5©ft«|S]ISE 

c»u7, so iE««ap« v A IBS jfefiPtt * #aera-?« u ? ft «j . a^fliiEXj&ajfcfff, 
^it^ujs»^)ioiE«ttw«vii®stt^^ftSt*r?ftttft?^icv:t^^^-r3 10 

BI>KJS6 8ClE«!0%a3-?tt. a**BB**.l*.B7Cffitt©3t*lHRttC«n-?. Id IE 
[ 0 0 2 6 3 

sf*JB6 9ClE«:<i>f6B8-?fa, tt*JR6 8CE«l©*«|ISl»lC*U-?. SO IE « 1* 8P *} # 
BlE#HII»«i©#*3l»CJ:y*ttU. »E*B^»liT3CVCJ:y*«ll05ll|*«* 
? tl 3 u V 1 9t$t >: T Z . 

S65KJS7 orcietKt^fgBH-^fa:. »*«e8c!e*<9*««iRic:*uT. so ie jam ± ic a 
. fiiE£!ifiPffl^««ric^cj: , ;*«iqi^iRi»*srtiic^tiifffii\:-r?. 

[ 0 0 2 7 3 

»J|CJE 7 1 IE Q % "? < ttXJR 5 8 ft i> U 7 0 <D I) *M -3CSE*<5>**Ilq]flt 
SI* Jl 7 2lClE«£i>^^-?tt. SS5KJM5 85111 7 0Ollfft»1 -)CEt«i)*iflRi 

c»ii7. so ie a a.© *J ^ je » ® sh ft # * «tt « a ft <s> » a a? a ? c * t * * 3 

a 

[ 0 0 2 8 3 

St* Jl 7 3lClE«Q^aB-?l3:. S5 SOS 6 3ft I) U 7 2 Q I) f tl ZM -)CEI«5*«IrIRI 
CfiUT. SO !E&ft©*ffil? «X«ffi«*m36ttJ».± C ft Z «fc ? C *fc tl"? tl ft X <9 * fit t 30 
SO lEffifiP IU £ *, 3 . »8EttR0WttC * * */J\«<D l) rti 

tt*3R7 4CE«09BW?Hc/fll*J»8 3 ft II U 7 Z <4> tl r tl # 1 ^ClE«!©3t«lPlllS 
ICfiUT, 80 lEttlXomffi© 7 . 80 IE *S t* SP © £ flt © S8 V ft I JB8E«»t 9 2 B»C 

li7, ioib«uic^ftfi^*fin:3vi)-?^*mffl^»fmsfllJ-x±icft? c fc7c i t*i.T4ift 
m SB c # *. i mat , so ie&sx © # * z «tt<5«xiB* S/Jv 
fli©n&t i mfisvr3uvt»f«st*?-z. 

[ 0 0 2 73 

St 3K ll 7 5IClE«©f§BH-?tt. SB 5K IS 5 8 ft II L 7 4 ©l)t*tl# 1 -3CE*<9*«ftRB 
CJ>U7, Ht*t#Il3t7A$: i )^?StIif*Kl!t»»«l!r3. 40 
H*J»7 6ClE«Q>5e*i?tt. tt*«7 5ClE««9*«fllRSC«U7. 80 IE ft & til H «$ 
ttlBiE9*ft*tfKfcI. CVtWftfctZ.'" 

tt*JR7 7K:ie«<l>5ew?tt. SS>KJS5 8ftl)L7 6©U?*tl*M oCE«<P3t*ftRfi 
ta». ff jg©S«±c 1 >K%2i*2Xx;pi/-tt:icl£EU;fcc , i:t!ftSi*-f3. 
[ 0 0 3 0 3 

tt*« 7 8lClE*S:©%a8-?t*. B«*«*jS«E«C»llT, SS5KJS 5 7 6<9Uf 

tl#-olClE«©ft<H°)ISE. ££»SS;dOS7 7lClE«:©ft<IlS];PU-t. B $ t* - ? C 
«£->TAftft©&S3£l°)tt;t)M^a.ZftX<< vf¥8H7BU, 'J->±IC80IEB 
«f-*CJ;7B«t8«tJCVt»ftVtJ. S5*Jl7?ClE$K©fSaB-?l*. fifi # Jfi 

7 8 C IE** © B « » « * m & S C ft I) 7 . SOlEft«foSSE©B0M1*8P#ff*:£LffiElC& 50 



(21) 
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[ 0 0 3 1 ] 

»**R8OCSE*0?e«"*tt. HMflTRECfil)-?. a*JS7 7n:IE*t:©ft«|ig7U- 
H«J18 1 Ci2«S!Q5SW-?tt. tt$ffi 8 0 CtS«l!<i>BMfl?RffiCfrl)-7. MlB%fl|i|R 

[ 0 0 3 2 ] 

tt&A 8 2 . *£JSRlC3UI7, tt5KJR6 8ttllU7e<PllVti;EM 10 

•3CE*0*«|!ittit*X'f y f U7fflll. *««<i)filt, 1 ffl<5AM**- 

3fClE®;c5>f6^-?tt, I C 3if II 7 , 7 7 CE«(5'*ifl7 1/ - t 

*^yf¥8H7fflU, - ft ?S S> £ 33i f . - q> AJB 2>flJ <9«&<D AW * - h © 
+ <9 j§ © * - h Y A Hi # 8P Q Affi 2> - hf<!)fi*(?3!-.h V Q> If? ft 

§5*JM8 4lC!E*fc9fgBfl-7*tt t l*j|8 8cEi((!)Jtfi«RBCflH7. ffl SB % II DO R ■ 

% n ic 2 i j; ? ic ae s * 3 c v t w «t * * 3 . 

[ 0 0 3 3 ] 20 
35 * Jl 8 5lc!E«K95!aH7 l tt, If * ffi 5 85111 7 8 <0 U r it » 1 -3ClE«©ft*filRi 

>fttng^, 8A?->it7*ife« 1 A»a2<3>»»/B©ff«0flwrc«iE*tu»tt 

tAJ-XttUSV, »A*-XtrH*.ai J5&l2<9««itXy f >7C < t'J 
[ 0 0 3 4 ] 

a**8 6Cie«Q*BH?l3:. a**7 7Cl5l(l!<5>3t«l«07l/-©K*»ftC«llT. ft 30 

HusE^&fiPWtPsx-rsiSY, &&Qmte&&fj§UE£&ap;t3<?>39met*-r 
ziatA>->fti 7ifrt nsu.'i 1 t tsa^c^ 3 ! 1 a ittnsv, '> 

« < * t 1 *»>i«?iB8g«ttaJtrtA*->^r?i«v. a2<p««jft***n 

8V, ai 9ttttffi&S2<9ttt5tA>->ftt3l8)!. Rrt*->to7ftfeai 

& &f a 2 <o s <d « m <o mm c n §e **y » « t a ? - > <t 1 1 x a * . mixf -y \tt 
ft *. a 1 sj/«2cj)iffiitiy ? ^irc.t'iiitt nav, t*ti:n«fiin 
z . 

[ 0 0 3 5 ] 

»** 8 7 C §e «! c?> f! BB -? 13: . if * Jl 7 0 C IE U G) % M 0D R 1 © & J£ H £ c ft U 1 . '> 2 40 

at, ffisx9mffi±c»stiiia7--tt?is>:, »»itA*->ftL'i2i»fflt»j(r 

[ 0 0 3 6 ] 

?*lftRIcfiU7, S 45 * . il'J §s # * , SAW***, «t3CfinttVt*U, Si 

ie «a © & su sp « f* ^ ft ^ ft ± sp re x f- »At*u. inietfcttaaftc&Mwctftfftfi 
lait^a. mistBttMttssnstft^r, ±niic , BuiEft&&fB«t#u. '> s < * e - 
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«jiil#**ttt*1-ZWtt#»JSV. flUES«VflOIE£&8PttVflyIEZ h v A <5 H O S IB 

ices t ti . n ies«± -h * rtm 7 tt 1 km ©«&©mis t * u . so 

ie««;a5tt<i>mffl:ttiiiE^^a5ttVQ)«)iticj; l ;^#ra, ® & y ® & & w tt 
v # 15 is & -? « u t ft v . flulE5A85*}#P3Si#-?i?> 1 ;. apj«#<i>aifftf«tt-?»>3:? 

[ 0 0 3 7 ] 

^c<t';f tt? c^icj: 1 ;, iS3fcsta«fficA&ti5fc)fc#j&ti;siJut£%7iifi]?ft. 

SEttR^fctfJSJWtt *t tlYtl± fiP c X h y A t * U . flulES«© : aiSlOlllSa5C' 1 tnTas5 10 

it^n, »te3^»»tt*wtt t a, 3 u . jftiE*tt®.±n c 

M^^^mttt^tjaptt^^^v. flyies«vfluiESj&aj«vfluiex f v a <d ib <d s ib 
Riftft cieffi r ti - fl5 ies«± si # t ffffl r tt 1 ®&®L<i>m.& t * u . flu 
.K«tt»tt<!>«tttt«EaA»ttv<0tti!ic«fcVtt*rti, * sb * «•» tr v « »e a a w « 

V: * S IS Jfe ■* « U T ft <) . fl(J IE £ & BP *f # . P3 « # * . »R*#«IH0TC«eiH<S>«* 
C 0 0 3 8 1 

1 *«(p]^E IT 3V I) T . £tt*. «&<9«i6'JSP» V , £&8P#V- WttffttVtfcL. flu 
ffi «R <?> * M 8» » tt tl tl ± W C Z h vAtSl, flulES«<?> : aSl0JffiB3IC i ttlTftl5 

it »s ti . fl5iES*fiP»tt«m'ttt*-rza3«-?«^r^i]i!Pt*L, flt:iES«0±i]c 
8uic«*st*-riffl3W»>i«3««#it^u. *n©'>«<vefl(iiE]ia3>:s-ris 

ttA***ttt*r3aJ»#«5«y . fiylES«*fl0fE£A8Ptt*flulE* h vA?l?>?l 

R-? °ri&fit)cieE ? ti , »ffi**±c»*3iatrEffl*ttzfcift©ft»<i>«ttt*u , fl5 

BB««W»<P*ttttfliEftjSiaP»V<D««l5J: , ;»*rtL. fl(FlE««8HW>:flfi!E^5fefil3W 
C 0 0 3 ?] 

tt * JB ? 1 lUlEttfOfgBB^tt, 3ts*t^«t*t^an«c#^^tiimc[ci6u^#m3i 
3 ttffifiltE c ft l) T . S«V, ttR ©**U8P» V . £&fiPfcfY> «1*fiPtt*t*U, Ml 

ie fc» <?> « m » tt » n *i ± a» c z 1- vAtn, fluiES«© : «&QiffiB5ic- k tnYats 
*t s *i . in sea a t * r z *i z atw t * u , fluiEtt«s>±Etc 

« it s *i , fluiE«tta3»RBSJmt«^r. ±snufluiEA>sw^Mt*t. '>«<n- 

ltja*»«*t*tZ»tt»«J«y . BuIES«*By§E£&gJttVflylEZ b v A <5 IB © S IB 
P]-?Rl»fcllUffiS?tl. «8E*«±C»«3lAt fFBi rtt 3 £ d» <i> « & © ^ ffi t * U . fld 40 
lElSttBIJW^mffittflulESAaPtfVOS&tCJ; 1 ;^*^^. flulE^^aJW^flDIES^aJW 
V A ? « 0 7 ft V . »£SAgJ»#P3*-&*. I8P3lt-&;lB<i>TC§8EI]0*IV|g] 

a©KiBit*r?P3avsdffrtt*.»tt?»»zcv'g*i«^r2. 

[ 0 0 4 0 ] 

tt * * 7 ZClEtt<056ifl?tt. *«»**t**Z»ttC*X,ii*l**ttC»l>fc»*3l 

Aci'jXflttj c * c * y . is*>5ti*«icA«r3*^jrs^^(qjt$/L-7«i5)rft 
aiHRicfiiiT. a»<9*«uap» v . $a»sv, «ttan«vt*u. flu 

iE^a©«ftija3«t3: i ttiYti.±Bnicx h- vA'tn. mseatttcDttRtDJUgJcuiftitsk 
it mi . MEftja»Ott»«ttt*rT»»?»«fr*ii»»t*u. fl5iss«©±iiu 
» it ij <i , fluiE««BPtt(*HsmatJf^r. ±scflOiE*>&««Mt*u. '> s < * e - 50 
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8P IC $ « tt ? ft t 3 SPttft v> « J M I t ft U . RI<5'>S< niB«»V8ti« 

&fc£#$mtttft-fZ8Ptt#i;s<;. mi5S«vsuies.^aj«vmi2x h y a 0 B q> s 
w -? °j » kj c se E * a , m ib**± c»« 3i * t ft r r tt 7 *.4»0&& ©ma t ft u . so 

E*tt»»©*ttttilSB£jSiai»^©tt)ttCJ:y«#rft. iJlEattBPtt^SOlEftABPtt 

flfH II lit ? tt b 7 * V . »iE3tjSl»»»ntt?9»7C>:t»«>jrZ. 
[ 0 0 4 1 ] 

a*Jl ? 3C!E«!<9fg^-?l3: - ***** t-* t * Stt C * * ft Z b fc»«3l 

Acji'iHttKKJ; 1 ;, ia*j&*m«iuA&t2*m#j&aa£ifat£2.7fifi]?ft 
amificstn. asa*. «r<d«*u»«*. ft&suttv, awsntt * t ft u . so 

§E&&(9«$U8Pttl* i *ft i t , ft±a5lUXfryAtftU, AtSSa^&SXQJiiifiPlU^ftYfttt 10 

it n ft . »seaAff»tt**ttt*tiaPtt-?*afrft«]RfiPt*u. nett«Q±iic 

15 it H tL , B0lE«l*8Pttl*B5£fiiBtif;fer. ±HlC!lOlE*&fclplJ<$tftU. 

8Piu^^tttftt^a5tt»^«i^^»itftb. * s © '> # < *tJ§o§EJS8P*ttrztt 

pq-?5J»)«)ICEiErft, ^lBatt»tt<9^fltttfiulE^^8n«>:<9««lC<fc , J^#^ft> A 

Mtt85#*AiEft£BJ#*iM5iiA?ttU73r , j, #oio is ft ffiStQ^iat 
*t^*ft«#-?*«;, B!ii5^iii^ffliEatta3«©i5ij^j!Sc«jsuT^5)f^ft. so ie a 

CfcCfc'^MfofclflliUftferft. SO IE A BP At , «tt±Cfc»®flJ«CKW*ft-Z I) 3 20 
C 0 0 4 2 ] 

9 4ClE**S>fSBfl-?f3;. *&*««tfttZ&ttlU#*,Hft3mfltCEl>;*lSim3l 

an«c»in. ttR9«tuv«rv. ftASPttv. aitM v t ft u , a 

lE&&<9«* l J8PWl* i tft i ?ft±fi5ICX h vAt'tl, j?0lEg«©£&<9«&85!C i tft J t , fttt 
i**ft, flO IE ft A & tt I* * « tt t ft * 2 fintt-?*SS; r ft I W8P t * U . flO!E£a<4>±B c 

« it h ft . »iE*ttiJ»ttHftj«tJtfer. - ±nc]Bie*«««*tftu. '>s<n- 
ttA^«mtttftt3»tt^«j*»;, »iE»a\£iBKftAaj»^Mezt-vA©P0$iH 30 

H-JsJi&ttClEE^ft, AIEattS3«<9^ffittfilEftAa5«-i;©t?ttlC^'J^-5-rft, BO 
lE«l*aJ#*S0 IE ft&S?tt*2n3 II & ?ttU 7ft',!. ft^UOlEft&fflJtttf. « & © *4 E t 

Jttifliitt-jft'j, B0iE^E#ffliEattS5tt©i5ii£«c^EvU7Pj*?-ft. bo ie #t 

ft 7 air V. »te«ttWtt»f»ffi«B#<J<?>»*3iaiCJ;V*(ttU. JJOlEAM'vttltt*? 
C^C.fc'JftffiilqJ^lqltfft^rft, »Efl9ttB:«!Hi5*ttcEl l Jtft. IS A 8P tit © /5 B 
9Yfflfinic«ilEmffit^6!?rzc>;tWM>:-r?. 
[0043] 

95 9 5ClE«!c!)^BH-?tt, *&iJ**t*r3»ttC#*,>JftZ*ffiC*l>fc»*3l 
ACiVttttJOfCk'J. a*JR«**CAW*Z*JR#£«£«]t**.7*foTft 40 

z*«imt«ca3riiT. Sfi^, as©**]*** v . ft am*. attfiPttvtftu, $ 

8E «R S> « til » ttl* *t ft ft ± » C 7 K v A t ft U , SOlESa^a&cplSaJIC^ftYfttt 
it >} ft . A IE ft A fiP-tt ttW*ttt**-Zfftt?*J*?-ftZ»8it*U. flulESa©±llC 

tt it * ft . »E«ttSJ«i*HftiiiJt»fcr. ±ncmsB*iR««*t ft u . '>« < n- 

a»C**tttft*Z«»»>J*Z»«*0**U. »I5'J>5< *fcf0lE]S8P*tt?-2tt 
ttAff»«ttt*r2ai»»ii « «; . SuIESa^AlEft^BJttVlulEX t- y A 9 [g © 2 H 

R-^qjibfticses^ft. j»iEattw»<5«ffii*»aEftjftai«>:<5«)itcj: , ;N*?-ft. ho 
Ea«cw» v»sftj!k»»^ tnaii«?»UT» . #^j§oiEftASJtt#. tftntftun 
f #tev«fffl)!iiiit?ittst*ri[ aoiE#ti!ff>iOiEatt:8i#©i3 
ffi«c^«i,7r^rti, ne«iiit#i3iAf n r tt 3 fed»<?>*ffit «&ft u . 50 
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10 lE&ffi ± C&IX ©£b85ffl#F*l3? ? ft "7 ft { ) , SulE«ttfiP«^Sil2ME»>i©&*3I^IC 

«fe «; * At u . MSEta8»ffl^«tt*zcvcj:V3fe«fo£fotf«*?ft. no ie a as a: r* . « 

[00443 

8ClB«©56BH?tt, *JR»*«**r3BJ»C*Jt«JftZ«fflC»l>fc»«3l 

ACiVHttJUVCJ: 1 ). I83t&&S&MluA«t?ftJR#,5#;5fat£*TflllP]?-ft 

3 ftfll 15! !SS c ft I) T . «ft9«VJ(Pfl%, £&S5»*, «tt8i#*t#U, BO 

seaa wwtti* *t ft y*i± » cu v At#u, bo &&tt9tt&<9 map c t ft y ft & 

it»ift. BO IE £ & 85 £} « $ ^ <!£ t * t 3 Bi«-?*B!?rft J iSfiPt ft U . B0IE&«<9± iS IC 

ft it H ft » B0lE«tt:85*}l*e5£Jinttt*.f, ±llcBOlEft&«*S#t*iU, 10 

wcMtttfctzaittami^Mfcitfcu, * E © '> 8 < YfcB0iEJiB5*8*3« 

tt*tf*«ttt**Za»tt#»J 8 M . BO IB * « V SO 15 £ & 8P » V ffil IB X t> vA<5H5)51 
PJ-?Rjfb«)CE5?ft, 1Rt£WLtR»tt®m&t&M&$.GL&1t* vttntto **) to $t ti. BO 
8E*R«:W»>£l»BESlAaJ»^»Sffa-?»UTft«K #oB0lE£&85*}#. «IB t * 1/ « 

»#»iE«ttBtt*a«ttRr**»tfci-zatttt?*>«;. bo ie # bo ie « « » » q is 

l3r£*C*l»U7»fl?7ft. J»iE«IH±C»«3iatfPffl*ttZfe4&<&*tttaft*L, 

«Q!E^4i]±c«a<?)d]ii5fflwpjjjrrftTft . BOiESttautt ffuoiesnij # * <o&wi\ t) c 

J:«;*ffiL. JBiBi£!iaJtt^«lttTZC*CJ:V#«|!0»atf*J£rft. BOlEAffititttftSX 

©fttctwrn. »CiWflt<P«Bi©TfflaJci!i8E«ttt»s?ricvt»«vr7. 

C 0 0 4 5 3 20 
II5KJS? 7C!E«c9fgBH-ftt, a 8 8 811 U 9 6 o> I) ? ft # 1 -3lClE©©ttfii|ii)fSS 
Cft I) T . sulE««:a5ttQ)±!l]^l!£^mi!S3tS«fl«!-?<P)3uVt 9*« n?. 

C 0 0 4 6 3 

8CiE«Q56BH?tt. tt $ JK B 8 8 111 9 7 <5Uf tl# 1 •) CtEWQXIAKI 

cftiiT. »SE««:»tttf»«ii!fct**z»«#"j«3»«fcs*, B0iE$m#Ji*<9« 

C 0 0 4 7 3 

a*Jl9 9ClE«Kci>5gBS^l3; > a*J»?8Cffltt©*«|Ia»lCftl)T. BOIES§«#§0> 
[ 0 0 4 8 3 30 



a * JB 1 0 0IC!E«©%W-?tt 


, a * * 9 


8 






a 9 


9 ir!E«KG>3t 


S IS) H S 


csin, BO 




y □ > s <b 


m 
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t 2 . 


[ 0 0 4 9 3 


















tt * JH 1 0 1 ClSttfOfgHB-?!* 


. a >k ji 8 


8 
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I) 


U 1 


0 0 © I) f ft 




IE IK to 3t M |q| 


nscfti)T« suiEmtett. bo ie * © # 
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m 




^ fa f z tit s 


c 15 it * 


ft . ISmffitt 


BO IE 3* * ffl » a) BO IE 31 83 V « H 
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i) 










[ 0 0 5 0 3 


















a * is 1 o z roizwoftm-ra; 


. a * n 1 
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ru 


IE tK 




IU ft I) 7 


< BO IE =t£ 85 




- a? » bo ie m m 




«ft 


L7lll:V 


r»« y 


r ? . 


[ 0 0 5 1 3 


















HsfcUl 0 3n:lE«tf<i>fSBB-?B: 


. a # ji 8 
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i) 


U 1 


0 2 9 11 f ft 


# 1 "5 C 


IE «! Q ft 41 fa 


R«CftU7. BO IE * VI 85 « tt 


»85 © 7. h 
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A 






£ ICO V t*&£ 







[ 0 0 5 2 3 

a * « i 04c!E®cp?gHH-?tt, 3t>5t^«Mt*fI85«^:^^^ft2«•^It^:^&bfelf•« 

ftUI»RIc»ll7. ffilXcp^iliJBiWY. S.*85«^. ««85«^t*U. 

BOlESIXc?)«S'JS5«tt- l tft i i'ft±S5lCX h vAtll . BOlES^S^SISt^jjgasic^ftTft 
ISit»5ft, B0lE3t^S5tttt«mttt*t385«-?«s)i , rft3]R85t*U. BOlESt80±IB 
ICg5lt^ft < B0lEt5tt85«ttHSJSt}%^r. ±ECBOlE^S«m«t*l/, '>8<^t 50 
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-apc»«*fet**3«tt#iJ«3l§*ft*t*U. JIB <5 '> «S < Y t B5 IE IS BP V J£ * 1 

« ifi] n 1 1 « & . ffa<i>at»±n:i»:Exi*2»5c7u-ttcttiii». )nsB3t*ni!fi<j) 
»EiatR»n. Htt*z*ttra±0jnffl«suaPtt©flriBt-a*tt. m « yj bp # t 

C 0 0 5 3 3 

H5KJM1 O5IClEe©fg0fl-?tt. §5 * Jl 1 0 4ClE*S!©*«fS]7l/-CfrU7, 15 IE $ fc'J 

»tttL<tttte«»ijaj»t. A!et«®Rfl±i:9iBiic6fflEiL, A is % « m se n 
tiftjtiici icmufesnjiim. 10 

[ 0 0 5 4 3 

3 3fc JB 1 OeclfitlJoJ^HS-fR, 0 4$ttt I 0 5ClE*K<i>ftfii|i?)7l/-C<fyi> 

*tKV t »« U2. 
[ 0 0 5 5 3 

tt % & 1 0 7 ClE«i9fEi-f»- S55KJ11 0 4 Sll L 1 0 6 Q> II T tl » 1 ~> C IE « © Jfeffi 

»C»o7*tt±C*fc:fe3¥*tt0*»<&*ifil*3i8o*C, IB H B» t ft it . UTS It BP © 

t I. 20 
[ 0 0 5 6 3 

0 8 ClE«(i>5§efl?B:, IS tit JS 1 0 4 « I > U 1 0 6 <D I ) T tl # 1 o C IE *K © ft ffii 

«i7 u - c» i) . Suie«"&*ftuan«w: , Rgti 2 4i <z> s « 0 tt # & ± c . raaittc* 

2 u * tsfgst v -t 3 . 

[ 0 0 5 7 3 

» * « 1 OfCiB*®**?!*, ft jg © £ *5 ± C , '>5<U, H5lE£&8Ptt7ffSE)?TZ 

ifiv, «»<!>«a«c*ii!iiESASJ»<5»«ttt*riBP«t/c*-xbUT»sKrzi 

itA*-xtt? isv, »A^-><brtLfe* 1 Jkz/m z <>> ten m q> % % q mm z ® 

>7cj:«;i»**3ia*. t *?- z »*Ji i 2B«iai48«urft»i-3CE*v 
* € n is s « it 13 & t » m * r z . 

[ 0 0 5 8 3 

« * jpu 1 ocie«<i)%HB-?B;> as * n 1 o : ?cE«<s>**fiiRB<&Hft;&»c#i)T. 

3 . 

[ 0 0 5 9 3 

ajKJSl11Cl5«<(?9gB§?tt.ffigci)tt4g±r:SIXci)Elit. 1 )X 7C * 2 »3 7C 1* IC 40 

S3 2 oi&ytM? mmr s isv . » t z t a ^ - > <t r 

nsv, SA^-^'fbrtifcS? i c# * z <d » © ff ■ © am c m 8e « *u bp « t a ^ 

HiV, 7 # f Z SI *Jl 1 4 4511b 1 4 8 9 l ) r it » 1 oClE«ci>ft^|!!]7l/-©& 
[ 0 0 6 0 3 

3 * JR 1 1 2lCsE«Ko?fg5H-?tt, §5 * H 1 1 1CiEl*<?>*«fil7l/-<S>8<ft£»cairU7 50 



(26) 
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t 1 . 

[ 0 0 6 1 1 

[ ?§ as ® s 9 ff* « ] 

A«*<ps«35mi t i ». 2 a ^ n c $ a, t * * m t <5 * * a n m o » . Ata*. 

(1 0 0) Uttt*tivy3>t«8 fc V , S « 3 <2 ± IE (1 0 0) l*fltt*T3 

y y □ > * * s fc±s>tttt*3«»ttaj»z©*tt*®£jft*ttZ£A«Ptt4*. £ * bp 

ittl«5V, £ « 3 Q ± IE (10 0) iiSttStl V'JD>SS3 tl<55jaifi4 

QjlBicM»aj«20a[a*^faU7EEU;fe«ffi6V7>^sy. & &} ? g i v * ?f* # 
sp *J 2 t , s ® 3 <?> ± ie (1 oo).i^tt*n)/yD>ifinicisrz:^ 

< S « 3 © ± IE (1 0 0) Mtt^tl^n^SfiS <>±©£A»»4±*2»ttS 
«5^ICPE)c'Tft?SI« (G) WlC$<D:»flSc?)ttS-?ESL-7« & tB 3 <i> ± IE (1 0 0 

) m^ffi:t*r?^yD>S«3 fc ±<o% A®tt 4 © mmiz&MtxtPti 2 * *J fa u tei 

Si ?Ail*0J&Mfitot*fc7*«flt<T7J:"ycUfc<?>-y\ A«*©JRW»lHt 1 » 

.. x a . 2i*^fiic*^-?*«iqitff7**v»u«*Mii»a?rptt*5t«?**e*< 

tt#'>#<. en ^j±#fi < % a , *aftv*aft»g*?#B6a<6DZh?, 
« « is j* e mi * ti « i > . 

[ 0 0 6 2 ] 

si » 6X 7 ti 7 . aiwttaatnijffliBittffiitcexftvsefttif^ttiiatfimiRiotaflt 

8c, *«ismsoc3vit^s«3tt. «»*Ba»>f u 7tts«s«s3?>:fi 

□ 7Mtt**U7, ± ie ( i oo) B»ttt*ti y yj^iss 4?»ar*i7ii2 

e 

2^1*85*751*. &rtvt&t! z Q&tiLtmihm®? ttrnvsm (g) ctuRtn^c 

. 2»tt?, WiWttKBn 2 © * A L 7&SM1© SSittlPfi 5 a. , . 2ff*»fi|J*75 

ol z . 2 ff* SP 5 cx 3 « 2»tt»a50L 4 t W 3£ O IB W if) ?£i7 74KIICEffi7ft 
7 111. XI*. HSiU*ll#. 2»ttff»5tt. 2 <9 * A c«»r I ±«*c 

li r ft J . 

2 Wt «c bp » 5 t* . ■<byyD>K5<jL. x t* . iit?D/*i6f c*';»*7ii7ii?. 

«£ o 7 . KINRIOt. H5*O«l)i;fc»3fc«|i07l/-1O. XI*. 2»x3t{B(5)7U 
- 2 0<5>J;?IU7 7 L'-fl;b;fe"tlC. S«f S 1 <<> & ti ® 1 a.©&tJ*«<DIBIII«'&t** 

3 . . 

31 A BP « 4 I* . «IttM2»$tt7U®5AV5'J , SSTU ?C, %i|c|||i0 
C*to*ftZttttC*l>7ffS®»ttffS«rtl?. £ & BP *7 4 I* . |ftyyD>14f 
. XI* . y y □ > ZJbH 4 * 7-ff*J3C 7 H7Hl»i5i*«5!IB#a<«,7Uj. -fflu. 
£&§s*74tai,7, «»tt8J«Z©*ttt«Z»dtt. Sit Ilf 9«ltt«!R7« 
5*7 ft 3 . 
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[ 0 0 6 3 ] 

El 3 * El 4 I* * EE JkZS®tt$LW®-? & ') . 0 H C ft 1 1 T . MttM2<i>&ElCiS&J*£fc> 

. BSC, Sl5tf S 1 (!) ilES^ffl 1 OLtf, Y«-?&2i§&<i>*£ft<?>*l5$0-t. 04C 
. &«?Sl©±I2&ftE10L#. 0m©<fc?IU£]ff*:|*?&3i§&9ft>£ft0«^0t* 
t . 

tt<P&a$£fac<?>fr3t$5#Ri«jV2';. ft n fa IS E o t . 0jfvU£ii&ft<tSf8SQJlfilt 

1 00. Bttff*tfft92 0 0. B«8:**&/Tvlfffi3 0 0. Ik C* . *£ig?II4 0 Of ICffl 10 

umftct. i8«^\<!)»8ttipsj?ft, is?*?, n. >§.fct¥gi<9±§e&«B 

1 o-QTEttVbTtt. ffl ¥ ¥ « R a. # & m W. ± "? Z c * # M £ ti 2 . 

1ft £ . B4CSt«t7C. -KlC. /S^¥Sl©±lEJ5SSH10L*>f. Hf © J: 7 COiBttt 

*l*7ll*»ft. ftR*tfS«!lcAftU£ftJRl*. £«£foti£jiXUT,£«UTU£?;fe<y) 

OtlfiltSVItSKIS 0 0*C«U7. J&ttftt, SC. EXft^CTftSii* 

, jr e* . *»r-tt?»e*c»*^«2. 0 5 75 5 0 8 i* * fs as © m 2 vnmmt&vm® 

0. TIE. KrftttHH. £&f&®^:i*gp;t]irsu#£9*&t;Tv-f0-?3r>'), *HCftU 

EE * *i T I) 3 (D 5 VB6 t*K) . ±Mia»tt»2a.t»fl?*Za»tt. SgtZ. 20 

± c » fl » tt » 2att. ctitftjftaj*}4 ©JE«o*»«:ai»z ic le s t z c 9 . 

3. in S^8n»4c^Ti«pt)Ci3«2ci)fli:i;^(y)^g%«)icss>:«2. 
fi>«niicttit*zc*t»Mrz. 

« ^ , 0 8 ic m r «fe ? ic . « c . ±ie/ 5 fffl^ttS52ou^i«i)«ectt. * » « » « 2 # , 

^S3«4V i tcJ?a5tt©1IS««)eRci)fg±^SSSV« , )l»«fit)afi#1&Tt2. 
[ 0 0 6 4 ] 30 
0975501 2 t*$£ti®£ 3 <Z> £ ft TfflK 9 Br ID B . Til, J£ ft A » tt <D * AT -W t a* 

r » « b ? ft v . =&0ic3vdt. ft & an # 4 is . *»ttaj»2*»T3«nr<i>nwtt:aifR 

»ai4oL?*IR8»tt4a, "? ft ') . ± }£ © J; ? IC , ± le Bt ft V l> □ > IS 4 f , XI* 

. niv v □>«ftB4 9- *i7 u i » < « -> t u i . 

ft I . 

B11lcm*«fc7C,ftA»tt4tt.±8eratt»tt4cL,?ft3. 

*t U . 01 2lC;Tv?<fc?IC. *»ttSJ« 2 Cffi l)«Wf C ft I) T#HB 4 oLQttIB 4 <t f t* 

* o 7 . ft >5i ffi # 4 13; . B»tt»«2V»ili*3*Bcftii7. ±EP3»ttW4a.t*r 40 

ft V S V . *»«»»2VaAaJ«4<!>«ttlHllt6Trtt72«l*«l©*fl|lO»feav 

e ? . 

0 1 3 75 5 0 1 6 13: * % BB <9 58 4 9 H ^ r# SS © IBt DI 0 . TUB. & C# ft A » » © *J»« t 
StWaHTJi'J. SBCSU7, ft * 8P tt 4 13: . tt»tta»»2C«*3ftj!iaJttflri3:l3r 

A?«tZHB»tt»4 & ± i* © •? c . ± is at ft ;/ u □ > n 4 f . x i* . ± le 

3/ y □ >«ft« 4 » tiT n i » h **tta«flf a < « -j t i) ? . nac. ft&fiP 

? • 50 
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0 1 5 10 mt <£ 7 C . £&BJfcf4cD±ieRflff£«:4fctt. SA»ABtt4 t , t * ? 3 . 
U . EM 6C/TvtJ;?C. « Wf BP tt 2 C iff iHlffi IT ft l) 7 . *&5£fll#;tl&-t2it3 

« -j T . £ & 8P fcf 4 # . 0/T\<9J;?S±leP3ili?f*tt:8l54£-?&3::V#>;. 5 A » » 4 <P 

»tt»«2©Jl*C-*it**«Sfl>±B* U 2cL?«t 7 ft J (J?. t£ Itt H « t *5 

aft*U7*»tt»tt2®**8^<S>IB«*«tt*«t»*U?* , 3. 

5?. n * C . £ * S # 4 . tt«ttW«2*«tt*Z*«Cftll7l&»ttt#*3C*# 
>4 , »m3l^crpffit-3^l5lC^EUfeftS0^lP]^®ff?ttfiPtt2t«^$flttttIc'i; 
#Si V * 3 . 10 
[ 0 0 6 5 ] 

01 U01 8 tt * 16 38 <0.m b QKmM&QBmm , S&f¥H0?y)'K |5) 0 C ft II 7 , 
£ A 63 4 f* . «WttW»2C»tlS*»tt4<l>ajSiaJffl:©IItlf«^»<PR»J»ttff4 
c "? & ') . ± 5$ Q <fc ? C . ±lEBft^b5/UD>ffi4f. 2 . lEy !) :>Iftl4 »?»' 

srrtiTD 3 » m«*tta«»ai < *r» ti) ? . mc. S68P«4tiu7, 
fl20tttt)iiijagtt, &a$siig©*9^<i££m-?ff*jff , ?-ti3. 

2IC«flSjSiS5tt/)-©±lE«^^« , 8P4ct*'S^P-?J)lC , V#^. £&8P«4c?>3SK 
»H'V<PajftaJ«4<0*R«*flt. BP-t ?> , Ni£fi(p:tBJBttS!tt20&«3lftlC£?tt*»l£ 

01 9 TbZ® 2. Z te*%W<D % 6 V-gmrt&vmm® . f IB, J£Z>£A»tt<?>:|ltfl?0Jt 20 
Si t««B? A V . SAfiPtMta. *»tt»tt 2 cat 3 5*95*? 4 9 £ A 6P tit # 15 I?© 
-*»t3±iE*>IIBI4<jL©#Hffl4cl z t ^ t II«<5 «tt # ^« 3 If itti 4 e ? $) 'J , 
±&®£JC> ± IB HUt V 1) □ > Eg 4 f , XI*. ± IS V 'J □ > g M 4 ? 7 P J* ? tl 7 U 

7#>;a*itt5tffff&<tto?u7. mc. i)H»»4tau7. tt»ttw»2©«tt: 
021 est j; ^ c, aAfftt40±feB*»ttSJ4e<P£A»tttt*t*a*r3JR^ 

*4e, ?*Ztf, 02 2C^t«fc"yc, S*S«^?lfrt*r Z jtDf^tt4e 2 

• 

a»«ff»2C»t7SA»tf4©±«EI«*3BttjP4e®ajaffttflfai3rtt?«LTU7 
CVtfiJ, £ Aff #4 ® ±EJB*»tt» 4 e *tt#tt»tt Z Qttttna t 6* U 7 1 30 

iR)o>«^«:fiP«2t?)ii^3i^icd;3«^^ffl:t5?abTjSutuv»fai*3. 

2 . $jfeSJ»4fi)±l5B«»«:8P4e^±Ig*4E4oLci?^E4cC2 t*t JS*tt»tt? 

JiK'i;*^ s^sp«4 <?><»tofc)&s t saw, m-3. «ff*»fiP# 2 

Z0«ffC«i7 3*«30±O^©±E«tt»2cl-?*5£*ti30-?. SStffl^tffi^lS 
«O7*»tt8J»20S*3^<PH«*«JttflJ*tW*J-**3. 
[ 0 0 6 6 1 

023*024C<J*U7. ®W1\1) S ttm T 1±1 £.V)<DWm 6 t& . 2<1>X±. 
flj *. t£ , 0^© < fe?IC^ffi6a_, . il£6a. 2 ., ^ *£ 6 a. 3 . ift6a. 4 94fltf, *8ff* 

ttB5«2©RffliJciitiqit3S^Bn«4»fPBi , ?-n.feii«3±ic^s)rrftT^ i >i. s o . 

^« , Bl»2tt«afl5)n:5?llTU3. Sffi 6 ai , Iffi 6 a. 2 . 6 ol 3 . Iffi 6 a. <, <D 40 

0/Tv<i>£?C, S«3Cff*J3f?li;fc2 11W.±<i>. itR, 1116a., - Vtt 6 a, 2 . US 
60U3 < Hi6d 4 <94Mq>tgtitSC®HU£.ll«3l7Jt. «ff2»'8P*72tg§mtt)C& 
daUTftWttfftfZV^aeQfcWffiea., . « ffi 6 a. ;> . Iffi 6 ol 3 . * *£ 6 a. 4 <9 IS 

SC. 3ira*aA»»4tftlMl!!^UT«mt3«ttB<?>ft«aea., . Ii6a z , 
Iffi 6 a. 3 . Iffi 6 cl 4 ^ffjg<i>U±t6p;tD?-3UVCJ; , ). ttiR«»»Z©*tit5lS0"t 
as?*x 3 Z Y #W * 3 . 

SC. tS69ttlH96Cft6a., . € ffi 6 a. z . Sffi 6 a. s . « ft 6 a. 4 ICffScl 50 
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C ft'J 8P ? tl T , *Hfiltfi7*ltV»'J«P*!CCM*ai»?rF»*«!£?lB«tec«<ffl 
* 1 . 

025*E26CftU7. Stit¥Sl©±!g>StSIl10L©3t^^miS« XI*. tt ff* BP 
2fc©'>S<Vt-BP#. Itt8 ±SE*«ttlAtt2fc0»H*U-7tt. 
. EC. ±C»«tt««ZfcC«fcVJR«*jaifl)±8BS«Illa.©3tJR«««tllftT6 
E?^^: 1 )/***!! i»a*UU. 10 

si * <*; ? c . *a s c»s?r ft* z fflw.±<?> . iffie^ss^sttteoi, . 

Zit84UTaittHttZ^l«8<!)aiH!)ftll6a, . tffi 6 a. z . Iffi 6 ol 3 « 

m ffi 6 <x „ n c flft # tt . j;Vfiu«ttWJi?«ff*ttSP#2titt0afo^*tit , ?-it'zcv 

EC, 3ir»*ftja»tt4©AA*ttt1»*>{l. 1 mm 6 ft r J §1S 6 a, , 

. € ffi 6 ex. 2 . ii6oL S , ^ffi6oL 4 -\ffit<i>^j±ttpA]-rzc , vc<fc , ;« tt j* bp » 

2<S>*flt£filta«-**fc3C V # Jii * 2 . 

EC. «ffi6S>£&<9*i}|S]t2&^;|I6cx, , 6 a. z . %l6a. s . iffi'6 d 4 HI C 

figcittMt*b?tticv»aix. ttic * ') Wtrfttimtt 2 r 1 2 u^-n 20 

[ 0 0 6 7 3 

0 2 8 CJ(tl7, 14 Hffi 0 f* , Att3fcfjKiirZ£t*¥Bl V, AttfSl 

t«icfi^^t)tt*E!rrifiBi-?r#5rrti^*B^« , ©«^«B5«2v. 2 1 

HttKK<iltIia8 *tt3±®««*-Z«J&ttap«2©*ffl:rt<!>SjSl* 

eu^itf4v, 3^wiM±ctt»tt$tt2t*ffl;*£a®tt*-?EE«?ii3$«i ( 

G) tWatJSKttQ&ffnVttGQSKttVaBa.! , 3 ^ 1* BP *} 5 cl £ , 2»tt» 
ttba-j . 2»tt»»5'a.4 V. Jt*8±<SftAff»4©flHC*»ttap»2<!)*lBIV« 
foUTKSUfc«tt6a., . Iffi 6 ol 2 . mte6<x s . 6 ol 4 * # «4 2 3 ( H Z 7 t 

#81) . 30 
t U T .'*««!*■ 0 C» II T I* . Z tt . IStttSUTHSUO?, *t <P « 

1* W 5 ol 2 . 2»tt»«6fci . 2 ff* 1* ffi tt 5 cl „ HI C »M t tl 1 S E$ (G) n C VJ K 
rftT$flt»f6ffi-?iP)Z^H. 11601, , W*S6ol z . iS6a 3 , «tffi6a. 4< fc'J* 
tSr# JEitlfif L*, ( H 2 8 t * SR ) . 

■ M^B80Cfill7. XIAitlOia:. flXttf » * . *Wtt»«2tSjft»tt4± 

cMtuiiic. v hUfftff?. 

'Jtfy^ffcttCftUTtt. 116a, . Ili6a.2 . iti6o. 3 . 5 ffi 6 ol 4 J;')9ltt 
ttiiYtimSBa.! = X (V) . Ili6a 2 = 0 (V) . iffi6a. s = X / 2 (V) , 
^J£6ol4=X/2 (V) VtJCKi'J. ® © 6 tfc ?= * £p & 7 m U £ <fc ? « # 1 31 40 
» «• ft * tl . fitt***P«®***CJ:«;»«3ia©X/J\t;5<l,fc. 
E/Tv0*ePM£ftC«ff*ttflIJtt2#«iMlb. *»«8J*J2fl) / >«< U-l, flJ £. tt . tt 
»«» tt 2 <D 16 BP <?> ± 82 ttfc BP ZoLJfStl3 «ML7, Hm<!>«fc7c:&fo-2«Sl/-?, 
'J *2 v l-£filCiK»*tf1fmi3. 

tt. C C -**P;(D r 41 3 X (V) tt . tt»ttBPtt 2 * 6 a. , . mffi6(X. 2 . m*160L 

3 . mffi60L, V <P HI 9 ?§ & . JR C# . 'J 3* ^ r ti . aHKDa»ttap»2 

9 $ ffl . BPt. £j8tWtt4<paj&BPttt + rt>JUfc«*ltS;:*-«JIY (V) «fc V * * * 

[ 0 0 6 8 ) 

031 V @ 3 2 C ft 1 1 T . 5* C . ^ ffi 6 <x , , mfig6a. 2 . Iffi 6 OL 3 . IttBd, <fc 'J 50 
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©■tttttlYft^ttBoL, = Y / 2 (V) . mt& 6 <x 2 = Y / Z (V) . Il56a.j = 
Y (V) . ^ ft 6 ol <, = 0 (V) HIUVCJ;V. y-evh^liilV&^J^folCfcSlCEl 

jgi<p^tpN^nic*JBtt»»2**«u, *&ff*#:S5ttz<t>'>s< h-i, #j % w . « 

#M2<?>flSBP<<>±!e8MSP2cL#S«3*8MUT. BS<!> J; ? fit«£U 7. * 
« I?) t 7 . 

mffieoL, ^ftjg^matep&jrzcvcfcv. *»*tt:fiPttz<i>£ti[;5i°)tiS3£-?$;t3 
c * # iB * z . 

03 3 V08 ll6oi, - ^ffi 6 ol 2 . ^tii 6 cl 3 - ^teBoLa^^^t^ 

4i-rnmffiea., = y / z (v) . mffi e a 2 = o (v) . mme a. 8 = y / 2 (v) . 10 

«tt 6ol 4 =Y (V) V t J C V C <t 'i , E3 1>:EI3 203teiP) (1) * tt IS t $ *. T 

. S3ic«p«:a5«2»f|gi/Tvc?)^6po^(o)c«^^ffl:u. MttBPttz^sM^t-BP 
. #j%tt. «MSPtt 2 ®nas o>±tei$f&B 2 3 v »tt u t . atfo t t -? , 

at* in ( 2 ) t 7 . 

bp , *»ttap«z<9*»©m^t 2«i^ip]-?g,iBSscit | jaii-r?cv^ai*3. 

.W. ± <9 £ "? IC . ^ffi6^2^lW±ci)^ffiea. 1 , lS6a.i , ^ ffi 6 a, 3 - % ffi 6 ol 4 H 

tt 4 © £ & bp ffi t * iu u . a ft r 3 s»si!?t$X3:v?ai*z. 

n . £j&»tt4<9H*U«l)±8EttfflJ4d<3>'>tt< V * - BP IC « » tt BP tt 2 * '« 11 7 tt 1 

tt2<3>tt«<Dfi)*t*5£-**. «t^^SU^Jtt^^5^^ttt|Sj±-rZ . 
[ 0 0 6 9 ] 

B85CfiH7, )K IC . & £ Z ^ ffi 6 . 91 X tX . ^ ffi 6 ol , Vm*i6a-2^n:^«im{Ct 

t*x?:vc*v, »*3ia#*£*3«jit. «r#ttBPW2±c±iB**ttm«2fc 
tEiufeiast§y)7, y « v Kibff ■» . mffi6oL, ci*. jE*ttx ( 

v) #*pia? n . ma 6 a. z c » o (v) »*ior<i7ii i . u ^ . iiftea., * m 

ffi6a. 2 *mSttlc£l)Tl>I«p:i*fiPtt29f§5CttSf^3l£#?g£U. Sitt»fi2t 

«tt«c*«t? tt ? 2 », srmmea-y iu epio r ti^zmttic cfe «tt 6 a , ic 

2 VllEf ittlf 2 UlRftCS?U7llZ<5?, ^ ffi 6 cl 2 C £ P£ (G) t/^7^ 
flTZtt»ttBP*tZ*±iE**tt*8Z fctCtt«^flt)CttZ«^^^^I. ^ <9 jE ^ ft IC 

*i s r ? "? iu . ^ffi6a, 2 ictt*S5Stf)cJi^ft#fS£-f2, ^ & 6 a, 2 tt s p» c tt m 

?H7ll3». ISsSttCtlt&^^tt^^^plC&S. tHE* 1 ). SI«S60L 2 ±BPIC<1 
St?Sr#ttBP«2lU^HTt»^3l^^fg4t3. 

its 6 cl t * ^ « 6 a. 2 ©mfltit^^fmoafttra^JtffttcJBa^iti. 

IS), fSB&ICtt. lHttC»H7ll?a»tt»«E V±E»ltt*«Z UlttBa, Y W. 40 
ffi60L 2 ^S<9ffS^mfflV^';, ffl©mffi>:mffi6.0L, QWOLSK £ 2 ®W3\Jl > & 

C9ffjg<9^flttt£Bi( (G) . & 6» . 6 ol , % «tt 6 a. £ 0llS«y<?>«itfl$)SiatC 

J:V**I. CS>J:?CU7**l,fc»*3iaE:J: 1 ;. tt»tt»»Z». 1I6ol, . 2 

tt , mm 6 a. z wctttti . 

[ 0 0 7 0 ] 

El 3 6 V El 3 7 C J? il 7 . XHUKI 0 Cftll7. 5 & BP tt 4 (?) ± 15 W D 4 <L O m 1 4 cL 

3 * , »»tt»*t2<D«l3r£*K:*a»l,7»B?7ll.. mo. ±IE^ll4cL<i)±l2$5|14cl 

8 ±c#«3i*tflpfflrit?*.*ft©«tte© / >*<vtzffl«.±<D. fli x, tt . ttS6oL, 

, € ffi 6 a, 2 . H'Bai . IIS6014 ±lE&ffi4ci<i>±lE*9E4G(, 3 ± » H 50 
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«3$!&itt4(5ttaVU7IS, H * C . ± IB & It V U □ > BS 4 f . XI*. ± !g V 'J □ > 
0 * 0> <fc ? IC . ^^8P«4©^^B5fl[IC3S^.<IC->*l> mffi6tMttS3*}2lCiEJ$L--7 

X, SffieoL, . iffiea z . ^ «£ 6 ol 3 . ^ f£ 6 cl 4 <9£ElC:f£8tL7. * » tt W tt 2 

t*fltrit2cv*ffl*i©-?. #ia^<Pffi£t#jK7tt3cv#ai*7^*4fi$)8jg#5 
, m ffi 6 a. 4 ©^BicfciiUTaBttiJ^t^ttrttzc^icj;';. i&mtXBt) z 

H38VH39CfirllT. *«ffil!SBOCfirt)7, &fcl¥$1C!>±§cJ5fc!E1CL<<>at>&& 
miS. X tt . «Ptt8P«2Ci)'>«<>:t-8l3IC«*ttt*rZ±ie«^e««2t^ff?5)? 
T ft . m-3 . ±§E$«tt$l«2i<<>'>£<*£-8P#mffi60L, . m*£ 6 a. 2 . «*i 6 a. 

<tf?>^??> *'© £ I#S £ b u. 

**8CWl«r*Lte«li8<!>2flJ!».±<!>, flJ *, tt , t| ffi 6 cl , . ^ l£ 6 ol 2 . i&6a., 

. ol 4 fn^mttt icsb u ^.itmsi^ 1 . ±iE^m«^«2tt)gfi6UT«p«:a5 

fi2Viffi6(5, ffl^K, W.& 6 ol , , ^&eoL 2 ! mffi60L 3 . W&-6 a. , S Cfltt # tt 

. jvfcuKME?, 2 1 a A r tt z c * # m * z . 20 

SEC, Sl^JSg^. S*ff«4<?)Sjfe8Pffl:t e t'SVL/T^lRltI^ffi6<i). flj^tt, ^ffi 6 
o- 1 . Vfii 6 ol 2 . mffi 6 ol 3 . X tt . miS 6 a. 4 '\ttjg<t>mfft£P;tn-fZCVC < £M. 

sc. laessao.'ffliB;, mffieoL, . «ffieoL Z . «ffleoL 3 . xi*. mte6a. 

[ 0 0 7 1 ] 

0 4 0 V 0 4 1 Cfill7. 3fe«|Slilffi 0 tt , S«3±ICff*Jff?tl£!I*ff2tt<4>5fJ*ff*tt8P 
8 a. "f * U . Mo. ±£«*J&ttW3cL0ff«<0BWC£Afftt40±8E»n4cl,®±8B 
*HB 4 ol. 4 . £ . 9 > mXtX . mffi60L, . ^ ffi 6 a. 2 . iiffieoLg . X tt . m 

ffi6ix, t * Lr . Mo. 2»ttap»5t±iEaa5<?) J FIII±»C*l/. Mo. 2 ff* tt fcf 30 
5 V ±lB5I*ff*tt8P 3 clIC£ ') *fl?7tl 2 ?S (G) Cfiitt»fiZt*l, Mo. ttft 

«»»2tt*aflac»ii7jy«;, Mo. £&M4*«?f*tt8J#2#i£Mr3 4iffi. bp 

. S&gjfcT 4 <P»jBl# , *«8Q±fflJ;«;B*»ttW8ccWC'fi<»B??*l7l)3. 

51 * P tt 8P 3 ol . £ . £ & 81* 4 tt . i«3tly f >7J]If iU^CJiVISttl 

*« 3 ±C » < ««K 3 c t , C ft Y I U T A II . A A » » 4 <5 * A, 

ft. «»tt8Jtt2<S>*flt<3>Sii&fftttt. ±!Eil]Ii*C**8<P*nj:yfi<»«fr3C 

v * rt m ? & 3 . 

ml ±I^a3tfilP]^ll0QS 1 !Jt^att^5^r^»i , . tt»ttWtt2q>g»eHt*uiRr3£ 

I* ( G ) ©Ta»t£«3<0±iEB*.J0tt»8oLC*J*7*l7l)Z*.4&. 2 » tt » « 5 <9 

Bi 7 t IS < iB * 2 . 40 

sff?ttsn»5tt. a»tt»»2tffii» (g) iuB(y)7fe(y)ic©^¥©©!?tsitz. 

X. &j£rZSit£.)£c < fc',l#ig£ , )tf6]±U. £«ft)itK09$Mi (g) tt . . * * 8 C 

iS3ClIffflftB'>5< Uftf7, S PS ( G ) <9S'7£4)$iJfflittt|o|±-?? : . IE i& m 
C 0 0 7 2 ] 

04 275£EI44tt*?£tE<<>» 1 1 4>XftXj»Xtffir%flfflfeCq>-V4K4>ffllia. Tffl 50 
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0, ^6f*fttt«t/T\-rYBI2|-?ih?. €r EC fill 7. ft ft A) ft I 0 lUftUT , « P ft" 8P 

a 2 # . m m v * ? c * » * n pi*7 ft 7 ( a 4 3 1 # sa ) . 
«M8Ja2#airv©£?icR^:i#7ft7u*jtiii;. «ff^«;a3tt2n:ffijf^tD7ft^sSit 
?8i 9±ies«ffiia.Q&&««C7&»3Lfc&tJft#raff**s 1 ;, ftRRRRot* 

cayitiiB*tP3»ttvr3cv*ai*i. t ti c * v . MRBRQRm&tFvhtt 
* i . 

0 4 5 * B 4 6 tt <ft © H m¥f& <j) it H SI , fiaf 107ft 1 ; , C <i> ftR fa If 5 0 IC ft I) 7 10 
5oii . 2ff?«rai»50L Z . 2itt»«5 0L 3 . 5»ttf85flfi » H R (?) t S it 7 

ssi!Jira7i)i. 3 %«ft)8K o e>s£fiac?y it 3 . afti e usttJl 7 
Rtt^^xvy^RSRcR^Ria tatft-p 9 s 7 . 

f ^^IffKSlUKJ; 1 ;, #B<?lS]±##t;ft7. 
[ 0 0 7 3 ] 

04 n@4 813:1 1 3®RR*?R®HrnB. ^CTIi?^'; . JtlflRI'O C« 1)7 

tt, 2»tt»a5*. 2 <2?hJl CWRT 3 <Effi£m«ICt£E t tl 7 I) I . 35 » 20 

«: w » 5 * . fiittai«z0i@cST7iiiittL7n3c^#i;, « » a: » a 2 # 

«*RC°r»RHtaJR7*lfeffiR (G) J:«Jtt*ttU. ft U ft R 1 0 # « R * 2 C V t 

tt*«j«rz»ij . fFi*5i:5S7««MS»fiii«ffl^i:t$itr*it»5c'> 

» C , ft«ftlli50Cfrit22^:|*i3a5#*e&ttt£T7j&gJi{i5 C <fc ') *SX: 7 H 7 
1)7. Bu&©<fc-?IC, 2 ?F* 1* SP a 5 I* , 2 tffl'q>Sl (G) C ■ V) 7 40 IC 

. *»tt»»2>f«ttr7. ^q^m, 2»ttia5»?ie7ftn. ««c»ti7 

II 7tt»tt»» 2 <&Rflrtf«»*- 7 JBRttff Hi). EP^< «r#«SP» 2 »2itt»« 5 C 
«Ml^»^7t, RRtac3U7l)7tt»tt»az©Rffltf32»tt»*f5t«aU7* 

tbuen©7«B«:aja2©mffi^3fifi-r7cvtsp$U7? = 7. 30 

»! (C, ftilftlSEOC?yi)7, 2 F* 1* S3 a 5 # . AtJftJRC*$U»Jfcttt**7«ftttn 

5 clCJ:Vlffitft7, HC, ± iBBMt V V □ > ffl 5 «£. IC «fe «J It ft ? a 7 II 7 . 2Ptt!S! 

si ©±SBiR*n 1 cjL©.ftsti?i«©2P«:ana5 vs«7?i«»^0^»ftt^^?--tt 

7C*#iH*7c<>7, iR^CftitJSWftiDIHR. ft*t*i;tD7tt7CV#ai* 

7 . BP-*. 0NftS#raxr7#i;. xi«.tffTi»vtij«iifj!ciisa?fptt*i 

IC5?S7B^t5lca< 7tt7U*#/ii*7, 

JEC. 2BttfiPa5t±lBR<b s y l JD>IB5cLVr7CVlCJ:';. BllfttlftVailiX 
tttffllIU*.2Wtt»»5t»«?^. &£r7ftffift^S0S>S3££fcC3Vl)7, RUB 

^b>;^l^s^<9^^s^RI^v« , ;. *R>;tyBffKcRB*B?ftBtfEc£R?BStK 40 

[ 0 0 7 4 ] 

>Xic\ ftfiifti£®oicftit7 2ff*i*B5a5#. Xttft*K:**o«**fe**T7«ftttK5 

eCi'JiatjiT. » C . 8^t?DAB5f CJ; V«S)?tft7ll J. SWttSttBtl 
SJtWat3C^tf7n. *t it C £ . gtt£fa-\<j>ftRft<2>&ftt1&T7t±7::}:# 

auR7.^fttt. its»iiii\«*ifltfi-)7ii8iiJiftct4DZ)ir*e<p? 1 off 

ft«^«Pft'J7ft7. *Rfotfi*«»V*IJBtfRCR»eBT^»tf!Ec*RC«7. 
5! IC > 2B« , 8Pa5t±lBR^7DAffi5f^r7CVlC^ , ; > ftl)IBIttt%liuR%e 
tfflJIU*.2»ttB)»5t«tt-**. &S-f7ftfliftfSE0<i>&i&£fclC3jl>7. fliSBtt 50 
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^aaft^fFS^qJ^**';. *Bfotfi-ymft**U«flrRlcBBM-*rp»tf!Eic*S 

xic. *flfoRioica»iiT. «ff*»:8P#2#, v v Dy&itmz iz^'J&tttti, a 

tL 7 II 3 • 

ft. EPf. it ig u *fltcff ■? z Btt e-a ii »Kft-*?= 

. ^*lCJ:yiBlllHtt»CftitIIB»*g*«. it. &10kHz.W.±o?B>$K>fF#°J 
& * « I . 

X , S!S?Sl 9±£AttB1a.9%Attmtttftl>Atttt£%>l)BBtt?n&rz± 

iE7;u§z^A^^sffii tnicKj; 1 ;, nz&w&mn 2. b vmuj -o )<■»-* ? 
3tst#«#m&BEicT*7rcv#ai*z. 

[ 0 0 7 5 ] 

14 9 V05 0 IC 3V U 7 . ft IS fa ft E 0 tt . B S ffl t 1 K*7 U - WttCE W U 1 S» * 

*ifii7i/-i out, Bmu«u±iEB«»s:if«2ooca»itiH»u*iia*» 

5Jr¥K2 0 2#ICftfB?-3C*#ai*Z ( B 4 7 t * B ) . JSC, HZ ) XXKM® 7 U 
-1 Ottt»a*ftftttT. 2»S7U-»ttlCB*'jUfcZ»!»*Bfii;7'l/- , 2 0*l/7 

. BSi/SuiEi*a**SRia o oc«in*x>fyf?S8 o 1 # ic « 8 t z c 

Y# (® 5 0 * *W) . 

[ 0 0 7 6 ] 

B5l75£B5?ICfirl)7. % fi ft St C 0 £ . IX © £ 7 IC . ICS lClij|«t}4 Vltt 
6 0«BI . « >t I* . Bffi 6a.,. Bfi 6 ol 2 . Bffi 6 a. 3 . 5Z , 6ol, t »S» L> 

. «tfgUT¥fflftU£±!E!Sl 9«Sl7atM7S«?g1 t£ElC*&*fc:kt^:«Ja , 

t 3 nm-?mm? *ifc*»tt©«»tt»tt 2 1 ^a? u t . sc. *ts u fc±§e as 2 

Ml f> MA>->fcbfef«!HtiC2»tt»85tA>->IUfe*C. ±15381 © 
1$&!7o.V±!E5S2<Z>&»S7 t Tl v f > 'i (Sit 3 # ^, A«*<?)A«^Ir1 

til. XI*. Z«£fflC*fc7*Bfltfi?*tt*tfJ«tfBS»S-?re»ff*J£-**« 

ft v & ft # '> « < . i§S)mff^ig,< i ig^-?. wsBftvsiaft^Rr«?iSDZf--?. « « 
as* e «ur r *i « ii *« m ri o © «ft ^ a t r ^ c v * ai * 3 j; 7-c « -a 
**±ftASJtt»j6&:itt(0Li ) c fi u 7 . ±ie (i oo) h £ tttstjj/y^^ss 

3 i 9 S & 3 ± IC , a*f«4tiJKt j±E«^5"JD>I4f >?7 77CVDac 

<fcyjt«?-it. i^is. napsMt*r?A*->twsfu*.7»i'Y79tffliife^:* 
« . ± ie (1 oo) ffi^fflt*ti5/yD>*a3t±ic2utT>ssQiSftv i JD>ffit 

ff* EE U , ^<5J:ilUlingSi:7lBli<5lDItffT7tfill. 

3. 5ja»tt4<55A»tt<S>*AlC*iritZS?tt. 2i( J; ^ 1 um7-5i3 ( B 5 1 t * B ) 

e 

[ 0 0 7 7 ] 

taisii'ii (ol 2 ) ic av 1 1 t . b & e 0 a & <b . mztx, mm 6 a. , . is 6 a. ? . b 

ffi 6 a. 3 . XI*. lti& 6 ol 4 tUtf ^> (TIN) KcpSSKT-PSX'TZ. 
T i NSStt, Tity-? , yl-HtDCT7n0>7Ay?acJ: l J. 170. 0 
1 U m IC fl? ffi L . ^«H«Sft. £ . F5-fIyf >7*(Pf ftCi'^Rq). « 2, Iff . 
BI560L, . 1S6 ol 2 . Bffi60L 3 ■ IS60-, U7A>->ftL* ( H 6 Z t * B 
) . 

« S ffi ff? J* I S ( a. 3 ) IC fir 1 1 1 . Bffi 6 <?> & SHI , $1 *, Iff . 1426a., . 116(12 . 
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<t 11 1 B J* 0 . Zum-?»«Ufe (HB 8t#J) . 

35 1 <0 % » € ff* a I 9 (a , ) c»U7. #i)t«y n^ItXAyJStCiUum 
Itartt. CMPU«tflll7«l*BB»C7fattl/fe. C^, HI«49SS 

icBiiuiyyD^i^iito. 1 um^^ic7S5iufe. » ft r 3 £ h 

ft , ±8E»1<?>«afl7a.>:OTl*. ±IE«JJl*ce*y'f5h , II*JS*lfe*ttBI. — IS 
v?»tHUi:HfflX? (B54t#8) . . 10 

s»¥»v«»ttap»»sKis (CL 5 ) c*ii7, *wttBP»2^«i±ie5'yD>s{b 

IZct??7TCVDiSCJ: l ;*70. Zum-?tl«rtt, 3l3=J8&?=.&fcl¥IBl3>± 
£ A MOD 1 ol © * R M * tt * a ft 3 ± IB « « tt« 8 2 fc VSJiEJA^Z'J^f ill 

1 ttO. 0 BumOf 7?XAy * 'J^^ftiCi'JJUirttA. ± IB * m & 

A * - y it b fe (05 5t#S) . 
[ 0 0 7 8 1 

352©1£&SF*I*IS ( ol 8 ) CJ)U7, y D^KtXAy yftC«feV 1 um 

it« 7 t± . ±£12(51817 t VUfe. ft . ±.E*2«l>1i»*7i>{U7tt-, ±SEK* 
^CUynFl*!***!!. -«ffiC¥9#?DC7C7ffilli5tlJi/^XhI Z0 

^^ttfts/yDyRsvtfliuicfctfli** ( a 5 e t ♦ br ) . 

2 Wf tt&til A 9 - y itXiS. (ol 7 ) Cfi»7. JfcMRBOtMCfrBU. SltfSl 

. ?SS«. JR C* . h-7^Iyf >7SCJ; 1 ;. ±E* 1 7 ol . JkZ/ . ±12 35 

2<5Sfil7 itB<C, Sfifgl tffl*fcfrit«J£tZ«Mffl5tt2cfcU^^/£<A 
^ — > -fb U ^ ( H 5 7 t * BR) . 

2»ttBi»»S?lS(a. B ) C»H7, 6 t «K t ? ±-lB«ft V 1/ □ > « 5 <t 

7?7X7CVDilCJ; l /i70. 8um?««71t. HSffiS, Jk Z/ . P7Uvf 
> 7 C <fc V . A»-?ttt7> 2ff?tti3«5t»flrb^. ft > Slttl«5tt, Oft® 
^^■^J^WICIS* H-T, 060. XI*. H6 1 CB»t? *?«»tttHC^!tttX? 30 
( B 5 8 t * SR > . 

ISIBIIIfl (ol, ) C»U7, a»tUB11 7 ol . J£c# . ± IE 55 2 <9 18 

817 tt, -)i y Hyf >7g«CJ: l JlD»tiU7Ivf >7^SU, SWfS 
1 t3ffl^dt>tt«Wr7*JBttff»2t^»t5BI»fftUIRrtlfe95llll (G) CII17, ft 
SfaHS 0 #55 J* T J . 

ft. Sitti«5#, *»ttSJtt2<5*Bc«*U7«ft«<3>flj*,a. fts»tts»tt5a. 

i . nrtttBtt 5 ol 2 . 2»«8J»5a-fl. 2»ttW»6oL4tWr3£0nB» ( » ) t £ U 
7Bit?CVCJ; l J. IB M ( » ) i5ICtt±!E«!ftS70±lE35l©1SiffiS7oL. jg. C# . 
±lcS32<9®&g7i#. 3»X«Cllll7Ui97, I v f > 7» J; 'J T 
7H (05 ?t#S) . 40 
[ 0 0 7 ?] 

06 275107 1 tt**fl©*<55IJ*JB*C«73tflllfll!til©li3l:¥«twtBB?*V, 
**filRS0tt. »OJ;7C, £tt 3 ± C ft &fifl*7 4 V 6 t «&<H . »Jt K . ^ffi 6 
ol, , ^ ffi 6 ol ? , mffi60L 3 , Xtt.. «a«a. 4 t»«t, £&fiI5»4t£ai?-tt-?ti 
«U7TfflftUfelEi1 0*a»7oLC*ft7JtaU7¥ffl<bU^S53O»»S7 c t 

u 7S«?s 1 t*nc:ii.^d*3it*iafriJfB-?»flrrii^»ffl»tt®±E»ffli»tt 

->ttLfcm*©ffi«C2»ttSJ»5tA*-:'fl;U£*C. ±Ic&!&Ji7<<>±lcS5l © 
1SaS70LV±lcS52ci)^!aS7fc>:±lES53©1S!ffi^7ctXyf>riC < l; i mt-ri 

» »j . »«3i^>cj:y«^«:a5«2^««4^fltr3^ic. «»ttaj»z<?>*tit*c±iB» 50 
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*, 2 V . £6fiPtt4C^*3*^»fiJtt2q>titiBi*i&#tfg«llCgg*fty. 1* SP 

2 <9 $ ffl <t IC , a»tt»«2«f2»tt»a5<?>llC8*t3C^t»tiJU7. A ft ft <<> 
jR » » HO t 1 » . X I* . 2«l^|SlC^^T*<i(qltfip«l)tVS l J6P^«SS^-f^S»^£ 

ttffi IC t $ V'£tt#K IC'> £ < . Seib^fftfte < fSiffltt Y ** tt # 

X «ffl3t«tt"JIRr*l«l)3t*^!IBO<?)Wa55*ta*tlC^»fffl*2J: 
7 IC « o fc. 

*®±^*ai«P5X'ia ( fc , ) c ft u . ±ie (1 oo) H55«tt#r?-y'jzi>s« 

3fc©£«3±IC, ft tt 4 t ttft t I ±SEB*tt V V □ > K 4 f #7 =7 X Y C V D IC 10 

j: 1 ) untu, tvik, Hsramt # t j /c * - y t mac l 7 * k y x 0 t jg u 

KA*->»jstttt*»?itz:i:*KJiSfcicj;y. £ & bp tt 4 © ff* 1* v s 

© ¥ ft IC <) Stoffftt<&aA»tt4»f»SS7*lZ. 

a. ± IE (1 00) i^tt*tlv i ;D>l«3i±i:2umlS(!)i!Ht$/ | JD>It 
ff*B?L. t <z> ± 1 1 a mSS ic t Hflt®*) 1 t fi ^ 7 t & n . 

3. £&8Ptt4©£&83ffl<4>Jl&ICftitIi£?-«. ft.fe-tlunn-?;?)? (B6 2t*») 

o 

[ 0 0 8 0 ] 

«SX?JXX& ( fc 2 ) ICft U 1 , «tt 6 <Z>tt&ffi. fflfcl*, m*5 6 cl , . m&6 a. z , « 20 
ffi 6 ol 3 v X tt . m ffi 6 a. , t S tt ? ? > C.TiN) «©Jf«?»flfr 1 . 
TiNiltt, Tit^-^vhH^DC77nO>XAy«CJ; l l, J? ? 0 . 0 

I U m IC & L , ?SSffi«, £ . F5^Iyf >7St9f»CJ: i ;aS!) 1 « Jt * , 
^ffiBoL, . ttt6a.2 . ^ffi 6 a. 3 . Il6a. 4 H7AJ->ltbfe (0 6 3 t#l 
) . 

ftffHtfftXS ( fc 3 ) ICft I) 7 , «tt 6 QttRffi. mX\X. Itt6a, . «ffi 6 ol 2 . 
^ ffi 6 ol 3 , XI*. lS6a. 4 9J:ieftiM6 ?777CVDftCJ;r;y: 

>SftKt«ifo. 2um?»«i/j& ( n b 4 t * br ) . 

II 0«SlffXIi (i 4 ) IC ft l) 7 , fflB55' l )D>itZAvyiiCJ; 1 ; 2um 

ti ffi t tt . CMP««tffill7iiil»a4»BJBU. SIC. *IBttf-A-*tt7T«tt 30 
L, £. . C©^. £ A 8P tt 4 . £ 6» > ±§E&flffi.6fcVC9ffif§iii:0?'l£<i>iSl>CMP*#vr 

3 C * IC .£ ') . ftA8Jtt4<!)*AJ!E»?l3:ft*W«t*»#l/. *a»yy 

<&-&ti. n (osl^®®.-*® o . 2 u m £ ai u . aurjjfiUvyD^B 

y>f^KlH»e*tt*«§l. - Jfi^C¥S|ft?DCXC7llKtL2 M^f 

5/yu>B«yt/iii3c*eai*. ¥Jitt©^ftvu7f*. h'7-(iy f >7c,tii 
vf Av9atfflii3una*i ( a e 5 1 * * > . 

C 0 0 8 1 ] 

Si 3 I « ( fc 6 ) ICft I) 7 . »m8y | ;3>lT7Av»*CJ;!)0. 1 

Umifirt. ±£«3 9%%l7c^U^ (B6 6t$f) . 40 
S«¥SV*»tt»ttWSKI« ( fc a ) IC ft I ) 7 , «»tt»ttZ^«I±iE5/yD>S^ 
IZcT?777CVD*CJ: , J»70. 2 Utn?ifi7tt, 3l?j|$r,&ft¥8l<i>± 

12 El ft H 1 0,ci>*JRSitTRJ!£tlRift3±lB^mttm«2 fc V « Z ± IE 7 $ z f L% tlffi 

1 ttO. 0 5um<9JS7-?7Ay*y>9'fi«ICJ:yitar-tt^. © ft . ± IE » « ft 

A*->ftl* (B6 7 t#i) . \ 

»2<?>*»»»s3?ie ( fc 7 ) icftDY, IfSSis-yn^ltXAy^cj;'] 1 urn 
tt ffi t tt , ±IBS52©1Sift®7fcVU^. (Si . ±!E?S2ci>®!ftJi7fc*UYt3: < ± IE ® W 
* IC tf y * $ KBI***tt*»BI.' -J6ffii:¥f#?0CXC7fflll Ha? 1/ V X h H 
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t»*fcfrti*ssi"*ttwtt»»2<?>J3Hc. asu«u2»tt««5tisf umc 

, 5 . h-^Xyf^ftcfc'K ±§B53lc<>1i£S7a.. £ , ±ie» 

tt»»2J: , ;*><>jS<A*.->fci.fe ( b 6 ? t ♦ ai ) . 

t?777CVDiSCJ: l ;f ? 0. 8um-?Htfl7tt. 3? £ &! fiS 3; . JR C# . h - =7 4 X v f 
>7SCJ; 1 ;. A 9 .- > <b U 7 . 2PttS5;tt5tff*S)?U*.. tt . 2 » tt W tt 5 I* . B A 9 
J;7tt»ttCB*«>r\ 16 0, XI*. Bftl CBitU>«!!»ttt«3CVtl*3 
( B 7 0 t * BR ) . 10 
^aS^Slffi ( 4 , o ) C« U 7 . 3^ ^ "T "2 _h Se 95 1 <5§tS7a.- ±ie*2<?>1£&S 
7 4. AC*. ±E88Q«»«7 ct. ^ i y H y f > 7g«5C J; 'J iDlPtlU 71 
y f >7»SL, £ til ¥ IS 1 t JE £ ft tt « J£ t 3 M » M 2 t ^ » e H # $U l£ ? ft £ 
SI(G) CEiUT, 3fc«filRffiO#*SSt-Z. tt . 2»ttfiifl5#, « M tX tP » 2 <0 
ftHCttfcU 7 & SMI <<> #J *. I* . *'2»ttff»6oLi . 2»tt§J»5a. 8 . 2»tt»«5 

a. 3 . 2Pi*8Ptt5cL 4 tf$<5ii c » ) tSl7■7seE1-zc•i;lcJ; , ;, mm ( » ) bp 

ICf*±iE«S!&S7 S>±IB«6 1 Q&Vim 7 a., ±IE952C!>!&!ftS7fc. £ . ± IE SB 3 <i> 18 
8SU», 3*xfi!li:SMU7ll7(!)?, Ivf >7^<t;V5Si|^?^T7-f 3 ( B 7 
1 t#B) . 

[ 0 0 8 2 ] 20 
07 2 75 IB 8 Ott**flH©55lCffi<?)l£*»«C«?*«llqlRa«?)fift**t^-r 0? & 

, :9%afiiSioii, © «£ ? n: . Stt3±c±8EB*»tt»8a.>*±S5!i*»ttap 

3aP3IC±ie^H4dQ^ffl4ct 4 #H«3£*a»»4*Btte<?>ft8HH. « Jt tt . ^ tifc 
6 a., . IfiBa-! . «S 6 a. 3 . XI*. tS6a. 4 t»*U. it S L 7 TtB it U ± 16 

* 1 (5SitnoLtM7i&^^ii t*nca^ftt>tt«sKr7»B-?wjKr*ifc*» 

tt<9Sitt|i«2 t»fl?U7, SIC. H«Ufc±iE»2<?>»ft«7 4*tA*-;MtU*. 
BfS(5ttIC5»ttlfi5tA>->ftl£ftC, ± IB 95 1 <9®&^7a.*±lE!82<9l8 
tl7 4tXvf>7CJ;Vtt*T3tf^,2Wttff»50R*ff < 6<«i , J, 2 ff* 1* fiP ** 
5S*0iaJ$CT5#'j, A«3t©S»*lRltl«l. XI*. 2»£|fi]IC£*.73fc«|S] 

< . WKttaKyjuffliBttffl^ct^^b^seft^Jiic^a < . be fii ^ j± # < 

«IS7-, «5Jfflib V *ffiib#°J X h fcfllJSJSfc SUBR? ft S I) fa IS ffi 0 <5 

Sii^5tt««rTcv^ai^3<fe?icsofe. 

s«±5i^^«:apvst5sa5»P5!i , is ( c , ) icavu-?. ± is (1 oo) ii £ at t # r 3 

V '/ □ > * tt 3 4 <9 S « 3 ± C . IHflKa*BB»Mt**-3A*->t»fl?Ufc7 * h 
TXnHUfellSISacj;'], ±lEHfrff*tt , S53a. £ ?>• . 5. sk W ft 4 Q MIX * 

¥3£ic«fc';±ie (1 oo) i^tttstJv'jD^snsi^staitiyf^rioi 
n. ^ <s> & . ± le (1 oo) iSttt*n5/ | jD>i«3 i0iffi3^«sft?iR 

IfeiDC, a A»»4 t *S»r 7 ±fBB<b V U □ >B 4 f t » 1 U C V D »C 40 

tt « ? tt z . w. ± <p i s ic . g m 1* © ± ie n * « an 3 a . s & w 4 

# b w t ft z . 

« . ± IE (1 0 0) ffl^flCt*-riVDD>*«3 4±IC2umSS<i)lSibV , JD>!8t 
umSSC7i«<5iOItfi 7 7tIll. ±IEH^P1tBn3a.ci)ftX 
S7tt, S^UmTJi'J, £&M4©3^fiPfl[0]l&cfti}3^?l*fi,t: i tO. 3 
U m "? & I (B7 Z7#l) . 
[ 0 0 8 3 3 

iffilflg ( c 2 ) ICftUT. W ti 6 Q ffi & ti . #J *. I* . ^ ffi 6 a , . II60L! . m 
f£ 6 a 3 . XI*. «ffi60L 4 t g ib f ? > ( T i N ) M G) M m -* Wt IX t Z . Ti Nlltt 
, TiH-iryhnfeDCY^nO^Ay^Ci'J, IS 7 0 . 0 1 U m IC ffi 50 



(37) 
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. mffi60L 3 . ^ ffi 6 ol 4 VU7A>-yfttfe (07 3 . 
ft II « ff* J*" I « (c s ) C*U"Z, «tt8 0tt&fl'. Afctr. H6d, . mis 6 ol 2 , 
£ tis 6 ol 3 < X tt . il£6oi4 <9llS«ai6 t U7, Y C VDftC J; I y ') 3 

>gftffitKI?0. Um?I)SL^ ( B 7 4 t * 9t > . 

BIQiaaUBSKiaCG*) C ft U 1 , #m«V'J3)'It?77YCVDSCJ: l J 
2 U m ti « 7" tt . CMPa«5tfflU7±lB (1 0 0) B * tt t * t 3 V V 3 > t« 8 i fl> 

>sra:^-A-•^iJfetl5V^yaD^^>:^^<iSl)^'Jalet*u-^ 3 Pta^b^R^«?i?)^. 10 

tt , ±8E»1©«ft*'7a.*l,-7tt. ±£«J&*Cfc*y*^K — Jfi 

¥fflft©¥&*UTtt. iSUlCJ;? U70-a^( ! 7^Iyf >7CJ;?Iyf 
Av7fttffiU3CUIft*2 ( B 7 5 t * 9R) . 

a«¥8VlBttll8B«Ii ( c 5 ) CSII7, «Wtt»tt2fc*Z±E5>y 
!Zot?577CVD»CJ: , Jl70. 2Uffi?*a?1t. 31 & 3= , JRt*¥SlO± 

ie a M n 1 oL©*j&*t««t*fiii±ie«m «.« 12 t ujie7*^: i ) , /»!Ssii 
1 tto. 0 5um<!)S7f xav* y yyftfcAUJtSTtt*. *t © * , ± sb » * *t 20 

«l«2 L AC*. awttSWZt^H-rtLTWKJSj*. & Z# . F5^Iyf>7gCJ: l J 
A * - > ft U (B7 6 t # H > . 
C 0 0 8 4 ] 

9 2 9iSIII»ffIt ( c e ) ICftUT, IflBS^J^itXAy^CJ: 1 ) 1 um 
-±&X b )Hj is.. Itt . HE! 2<5ffiSi7 t VU7IJ, ± IE « JK 

2»»;aitt;t?->^is (c 7 ) eft u t. *«flRBotfflaic*>B:ir. 1 

. & Cr . K^-fXyf^FfcCJ; 1 ;. ± 15 351 © ® & £ 7 o_ . JR C* , ± IE 55 30 

2<9ian fc t h ■» c . s»¥SitM^^fttt«sc-rz«r#«:a3«2 e fc , )^^K<A 

? - > ft U £ ( B 7 8 ? * S ) . 

2»ttiaBKH(c,) C»H7, 2»tt»»5t*«rZ±EBtft5/y:D>aI6cL 

t?777cvD*cj; l ;iro. 8 uiD?ttS7tt, 5 x k jk & . C* . h" =7 ^ X v f 

>7ftCJ; , i. A ? - > ft U 7 , aj»ttBP»5t»0fLfe. 14 . 2 BP 5 tt , B /Tv © 

«fc7ttj&ttcB*»i'r. B6 0. x i* . i§i6ic@sr?j:?5»«;tiicvtffi 

( B 7 9 t ♦ « > • 

®3£g|&£lfE (o 9 ) CJ»U7, ftftt 1 ±15 55 1 ©®&S 7 o_, A C* . ± IS 56 2 © 1$ 
8JI7 it. 7i y Hyf >7S«5CJ; l J10f tlL7Iyf >7^SL, 

1 tia^ftt)tt«ar2a»«eP»zT^ft«Htf»"jiRr4ifeSBi ( g ) cksut. * 40 
* no r ■ 0 » « « r z . 

tt . 2 » tt » « 5 # . «»ttap»20*HCtt*U7fcRffl0ffl;!tlff, «-2J»«8J»5ol 
, . 2 ff* 12 fifl 5 ol 2 , 2 P 1* BP 5 ol 3 . 2ff*tK8Jtt5a, 4 tIS?)^i ( f ) t S it 
TESflCVCJ;'). IB Ml ( f ) SPCI3;±lE«!&E7©±lE!Bl©®&Ji7cL. SC*. 
±lE5?2©18&§7f>#Eail,7llI©-?. Ivf>7»J: l iS^I?II?n ( B 8 
0t#l) . 
[ 0 0 8 5 ] 

B8 1 CftllT. «*^X7-DCX?3t£?iifrTfi£o7iffi«t^IfftX±lEB«F*J* 
HS 2 0 0S. B m © * *P (V) 75ftirClallt)°J^Cft^7-aTff^flr(l#tffl}friB«ti 
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2 0 1©K7A»tt<5«3ttf±t. ±8E1****ft7l/-1 0©&M<?>ft7t«ftRt 
Ot*^ftiC«»riattB»¥«1 0 1 *#i>£3±IEfti|i5*SS£iJIRSl 0 0 # * # 
J±12)8ii)ilf¥8 2 0 Z?3tl?ftfrtfi»-,7illt»*l,, ±EJB*»fl?^»2 0 
2 <9 ± IE 1 »E*«fl)7l/- 1 0 <5 ft * « ft R t 0 C «*: "7 JF* fl? ? *l «tSSfS2 
0 8?M*lfcl7 h ^-Ilt »«f U . ±SEl«fS 2 0 8 ?»a?ftfeh^-i*ti 

??s 2 o 4-?«t?# (p) ©e^i&c&sL--?, «tte^^ (p) 9^?iKce??n 

0 7C»«L7a«?ilZ. 

ti!> £ . h/-Blt±lElE?¥S 2 0 4 f (P) ©«c^3KCte^Lfe<g©±IBll 

»Ii®ll»SEC:IXUTC5-)7H I. 
[ 0 0 8 6 ] 

±I5S«»J* : 5F«20ZC*jrtW±!E*«l.tf«3RII1 OOtt, ft 1 0 2#^©AIS* 

* (R) I3c 95 1 ^U^VX^AI 0 3t^b7, ±!E1)*7Cft«5ft7U-1 OOffiKH 

<pft*«ftRiocait*rtL, ±8Ei»:sc*«fli7i/-i 0Q>ttRA9ft±te%ftMRt 

a3±CB*riCV«5<*a8±<P^A»tf4±V2»tt?>2»ttWtt5IIIC»S?rft 
2 £ P$ (G) P3IC^^^l4<9««-?ielUT, S«3±<95^8P»4<9SHlC«^ttBP 
fi2^«P>ll/7EIU BCltttH#U7, £ 6 BP « 4 ± C «M U 7 « ■ t I 20 

ttaJttZ±<?>J&tt?Sl?Aftft©>&&;5ftt£*7ft«fttftS-5T, &fcl¥l8 1 tl 
l)7A«Jt* ( R ) t»2<?>l/>yC5/*T^1 0 4tfflU7±ISB$*fl}f#2 0 1 5>P7 
i»tt<9«*ft±i5*iC. *ft * ili'J ® # fi H g g -? , $ft, ft tf&tlfcaf 

(Si, ±!E1)*7cftfiift7U-1 0 IX . 5"J:>nA-tSSH7. ±?*<t>B!£;fift , i: 
111 « cd H ft -? ffS jff u fe. 

«£oT. Afclft <9S&£ ft t 1 ID . XIX, 2 M£ ft Clt X "7 ft ffii ft t ft ? ttft V ftS a» 
i^QON, £ . OFF*®SJ«»KSflT', m -3 . & ft . &«£ft#SL*l*.i$IC?S3= 

rzRttissaisofiWfctfflJtu-?*. fEitt#£fc-?*a?*«<. «ji?-2Afctft<i>i£B 

te<i£S^-?. SXSBtt V SHHt * ? « □ 7 h *'J ER f tl « l> ft «I ft R 1 

0 t £ BS U "7 . *ifc%IU«tfnV&B?. It, & ft . jRtt£fltf8L*ife*C***ZBI 

# * * # >i 0 S « ft f fflU'J t I ft « ft R E 0' t * * r 3 ±IEft<B5*SJlQ3RE 1 0 0, 

. *«f afr^^ON/OFFMatfART-isaBffStgiK?. Mo. SKBttS^iiittttf 

a < , i&« he ? e » ? a. . 8/NJtfcft±ffl*z&&?s«^«B«tr#jj)?fi±iEB« 
w j« r ■ z 0 ottttric^iiiiUTcs^.. 

C 0 0 8 7 ] 

08 ZCJ»H7.-Bit»*U7*»t3±fiiia«*mltl 3 0 0 IX , « « B * 7" - 
HA«*$ (R) <9S«Sl?lt$^7*ili0tffS-3 7l«tSjKt ? , ± IB Z » 3E * 

«ft7u-z O0tt»to<P**«ftRBo*ft«8iic«»Tz±iettiiiEtt¥ai o 1 40 

*»«J*3±lE*4»«SJJIRt1 0 0 » >i ? y f f S 3 0 1<9ft±§Eft£SlRB 

±ieftz^yT¥S3 0ic»^?±iE3tffi«5Qansi oott, ± ie ft i o 

A fcl ft JR (R) t±K2»5E«ft7U-2 0ceW7ftfc«»ffl<Pft*«ftR«0C9ll*i 

lt, ±ie«3ii§s»¥Si o i c*ymg0H#07*-*tft«©*»tt»;fJzcia*ft- 

6tti*7ft*«IJ¥Sl CJi'JfiMU. 0 5. JkZ* , & M 1 0 6tM7 

±§ett:t*7.? , J->3 0 2lC, 4*&>i@<§$:*27 : *-?o>&yT\. BPt. B3R<?>aEBts#ci)ON 
. JkU . OFF*9W»*«*iS7'. fl -3 . Jft * . >5ft;5ft#a,*lfc!*c?g£t2l!»« 

*T»i}®&ii*t«i»iji/7. a»ti. 

J7-Sf tfi ?^WCtt. ± 15 ft M 1 0 Z^SuCHlc^^-TK-^ 1 0 7 t S it , 50 
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X . e«ElP)±©*.(y)C?^9nU>7'7U-1 OBtHUKUMJliJ. 

(as. ±iszaa*fliiqi7i/-zott. vyD^iA-tlsn7, ±8©gjfc£fc* 
*o7.-Att*<!>jR»£fo-£ i «. xi*. Ei»-ftc«i7*iftitfiyi4xota» 

7* - 9 <0 * /Tv . BP "<7 . fflfc^BBBfofc^ON. & 6» . OFFlOfflffltflltl?, fl-), 
* * , JRttfcfo#&tlfc*C*£**l»M*»«5<P*il*tffM7**. ft lfc # $ £ 7 B 

*ft v < . tttt-«ff#fi < «ant>£*«<b*Rr*?fiDZK-?. * 

o. n«©flHB&* | jffli^©oN/oFF*uai» , A»?ift«»rp»r°[«-?. mo. 
«) « <s & # s < . ««ji?K»r*L. □>h-77hJteifij±ai*i<5>-?. S. j$ g ? <?> m 

« » v> S l ) □ > I- 7 X l-tSt3SIIHi!ilt*«U7l[St?±IBB*a»*SltI 
3 0 0tJ£#-f3CV#ai*3J;?IU«-3fc. 
[ 0 0 8 8 ] 

■ 8 8c»ii7, t a* u -z aia u z atesKB 4 o o I* . 

tA*f U«tAA?S40 1 * . ±IE*«^A*?S4 0 1 »ii03t«^©A«3fe© 
JR « ^ HO t 1 tt . XI*. 2»^|f3C£*-Zftffifatft£o-7.&3t^©ft?&-n*Sr3 
± IE 2 K E * « fa 7 1/ - 2 0 0 *■« fo f* fi 0 » * « 3 * * -T v ? ¥ S 4 0 2 V . ± IE % X 
^y?¥®40 2#^<9ft^tft£TZ*«^JU£¥l8403*#i;£',/. ft <S ^ <?> ft 20 
Kt^£l7f^b7fe^t3<l;?i:S- 5 7U3. 

IIE^X^ vf ?S40 2», ie*«tA*¥»40 1 1 iB, XI*. %R Q 

«*A*fiJt7|{-|'40 1a.. « Jt I* . «^A^feJi3v-K40 10L, , 4s ^ A 2> it 
-MO 1ol 2 . 4S^A^£}I;d?-K40 1ol 3 #^A#?-tl*Lft<B5?B<i^t, 2 & ICE 
i7ftfe§lS 2 XlJCltmfa? I/ - 2 0 O) 2 >X 7C ft fli ft 7 Is - 2 0 cl* Z)KS3fe*l*7l/ 

-£o tcEwrtifeaaiosjtiiiiiRiocj:'; i i. xi*, zwiafocflifarti. 
m*<i>wa#-i-t»*u&£u?:. ^&c<)«^ai*eji^-i-403oL. « * 

iiei*-h4osa., . **ffl*ejt*->40 3a. 2 . -g^-iB^eji^-K40 3 

z sk*®-*j so. a*. &tt55fij*a,tifci»ic*e£-tziK«* 30 

3-#H<?>;£tJfttflP$'JUT. feiitl. 

yf ¥84 0 2tt, ±iE2****[i07l/-2O*2SCB1IO-7. XIAA 

tXf <t?7UZ>. iM«??Z;*-K0SX§ICJ;-D7f3:. ±lE2)*xft«|B]7l/-2 0 
I* 1 87* All, 

X. & ± IE 2»!7C3tfi|D]7U - 2 0 <P 2»!7CftflilPJ7U- 2 0 ol * 2S;?tft«|i07l/- 2 

o t ic e ?y ? n . «»fli © 15 ii s o t lei c . mo. shuts© an&rz&ift 

<D$ l jaji^l40 2oLO : &IU#KS40 2oL 1 ***U«H*«40Zol, tf^tlYtlA^Ta 
T I) Z . 

«toT. Af-fft 1°) t 1 IS . Xtt, 2 tft £ ft IC $ *. T ftfi IH t ft 7 * U 2) ftffi 

««*©*-sti*5£tza«?#©»u«*(issa-f. mo. * * . js«afii#a.:rifetf 40 
<9&£#$'ji!R?-ftzc*2<. ««flaaiR**wiB«ffl*ce*<tv*<b» / >*<. set* 

^5ll0tIffiL7, *Jt * HyfiPttttSSS-?, Mo. it*. £»35ftl#a.tlfc*icj6£ 
rZH8**»>i®iRMttt«JiHIU. 2»»fl©*«|iilt*BCjEacfi«7;7 Y # iii * 

« ? , •»ss«)«^ne^iSi<, fc*j3E-*Bk»?-*i. H-**±ic*snt»rai*z<!>?. /j\ 

>£?S1 4 0 0t*g#-fZC*#iii*ZJ;-?IC2^;fe. 

[ 0 0 8 7] 50 
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0 8 4 * f! BB Q> SB 1 6 <93eJS»*tmr**filRi©i*fftlliflBnfe4»?)¥llIH? 

ft 1 . 

08 5tt084<9A-A' ® »i H 0 ? ft I . 

■ c » i » t . a a » » 4 1* . *»tt»»zc«r3SjSiantt«faBA-?«t?eaftauRtt 

J»>ii't(ttSlK»S<«?7ll7. »»BtV#^7ll7tt**ll#. !fc Sis 8P t ¥ 3£ « 
[0090] 

@ 8 6 t* * % be » 1 7 ©£*»«tm***itaiis©±5»tifc«*zfcdft0¥iiis)? 

ft 1 . 10 

0 8 7 1* 0 8 6 o) a - a • m n m 0 ? & z . 

5>Zj&-?f*±!gV|a|*-?&2#, H«Zj!rI3:> ES ft SI © £ D-Q * ? t # Wl Wt it tP » 2 * 15 

[sm&mQX? ? z -> -z i) ? & j . u*.#-5T< «Bttfip«2»fii'^^tgitT« 

U £ >: ? , M1*8Ptt2c9BE#£&aJtt4cp4T©^E©l*J<i>1 ^Q^ICSSL, 
[ 0 0 9 1 1 

08 8 f* * f£ 0 SB 1 * QXVtl&Xt Rt1tmfa&*<DZ.*&t1ltmt J kUXPYmB-* 
ft 3 . 

HCSII7. H^ea, Bol b ft B-3©Ifitfvt. 20 

£«iiios$soaa4 3ciRufe*ss»*vra«. ftF**M:i*fflj#2#Fqff*ic;t&i* , 7-*i-7 

III. C ?>X»»iC ft U T I*-. S^i5«4^8ftHC^)a , rtLTU3. 8o<i)ifiea 
, ~Bol b ttBH«?*iHCtJBl/7»it«<l7H7. £HC«*7tl7llI . 1 1 * <R 
C . fffiea., ~ 6 a. 6 = Y / 2 (V) . 6 cl e = Y (V) . 6 a. , = Y / 2 (V) 

. Ifiea, = 0 (V) ^ t ? C J; 'J , MttS3#2tt^ffi6oL8 VSJ&ttWttE© 
S > tt»ttttttZ**tt6a. B <?>IBJlC«<t>*3l;&C3l#*l*»r. M * fl> «*» HJ c »J 

©Mm^ftz*.^. mffi6cx. 7 ©icffi^r j. 

[ 0 0 9 2 ] 

8ft«<l>J6lH<0*rrt*PttaP»Z0X??CSI3r*U < U T ft < V. * » tt ff » 2 © 
P3P^SS<9^SlUl5it "}tl7U 3 # . *K»WlS?ttll»ttC4 * W C fi i| *> Jl 7 II 3 

• 

*^BSff?«icfti)-?tt. £&8Ptt4i*£ftft-?ft*it*. «jtiareftai?t. 7fttt-?t. 
« u tt i o ft e u . 6 ft ?t 3 -j o « £ isj c$ x -i %ffi m t « ? c * # 

7*5=3. H « C , 8ft*-?ft*ll*4l8l. 1 0. ftft7ftftl3r5a^lQ)C$^T3tSlqltff? 
:^7H. 

R c f a. a , = £^fintJ4(3:P3iiP»:7*ftoie. iietsuciinfefliif 8i<i) 

&3#.±!e*|B]brt=Ettt±S;:'i:#-?3=3. 40 
[ 0 0 9 8 ] 

08 9 * 5S BB © 35 1 9©ll5g^«t>Tv-r3tffil5]^il©£^ant§i^t3^(y)Ci)T[I0-? 

ft I . 

@? 0tti8 ?<5A-A' ® 8ft H 0? ft 2 . 

:n<, § tt t Jisr t J c v * 3 . 

[ 0 0 9 4 ] 

n?1li*Bil®a2 0®Xft»*taeHT3fcU>©B-*ft , j'. 09 1 ( ol ) tt ft « fa 8 
H51IE, 09 1 ( t ) « *i <?> A - A ' aq>niDB?ft3. « ft . JBJtrtjBitlfetf) 50 
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. BiB0tt. WBfrfiSfflO^t/Tv-r. W.Tt^7<i>SrE0ICftU7£fei]«7'ftZ. Kk T <0 & 

tt an a i* * tu a* a >: dp * c v c * ? . 

[ 0 0 9 5 ] 

0? 1 Cfill7. 75 ^ 2 1 0 0 tt % M fa If g . 2 1 0 1 tt & tt , H 2 1 0 .2 tt « S'J 

» a . h§m o 3 . « s & bp a . 0 4«:®t3t:finat i ttiT^mt. 

bb c a» i) ■? a & s qiehi^ qb v n - Sffi c»* * i u * t * £ t * * (1 oo) m 

^fflt#riV'JD>S»^lg*Ll). « WJ BP a 2 1 021*, -«ScUyA2 1 0 2ol 10 

?*u&»tt7tt8(EirtL:Miz. « tu» a z 1 o2<s>«Jt*o-?tt. 7 u - ft u *. it 

«l&g#&UCV#a£*l2. ? ij C, « *'J BP a 2 1 0 2CJ:^7-tt«<i>fiTt«PtiJ 

tfJiivf », «*'Jsna2io2<?)SEic*q&iR'ti05!QatUTe^i). 

[ 0 0 9 6 ] 

£&8Pa 2 1 0 3»RH*?ifi^, SttlttM 0 4 t ? t <5 ^ j& V 5 I <5? . 

£AV«Vtt3»tt?ft*lBr. *t <0 Wf tt ffi ft 1 1 . ijfeSJa2l0 3©'>«<Vta«:BP 

a2 1 04^tZS«P2 1 0 3a.tt$^tt7-ft3. £ & BP a 2 1 0 3 9«KVU7tt, 

tt £ s n . *fett^7ZT>vyt-i'K*f^y y* ^ Fsvuiiyyto'B, 
««t»ar2»ajL#*5^«2. tt i* bp a 2 1 0411, Htat*i/7ii«u. * « 

BP a 2 1 041*. £ tt 2 1 0 I * £ & BP a 2 I 0 3 * tt W BP a 2 1 0 2fiJ;&^vA2 
1 0 2(3i V?Rlll)8i^Bft<i) S IB C*UIR ? tl 7 ft V , £j£?3a&;6fclCcKM Witt? ft 

ttttsua 2 1 04«, s*a£##$^#S7*foz. *.*u . &&<?>»m3i£tftffl?- 

tt 2 9 ft ± . ± EH £ £ tt « E . ft Z I > tt BP a £ & . '> £ < * t, - BP C . $ ^ tt 

08Pa#»JS2$tt#St#U7UftttJ;l>. 

C 0 0 9 7 ] 30 
tt 1* BP a 2 1 0 4<5Rli<!)'>« < U5„4§»2 1 0 3 VSt ? Slttff 2 1 0 4 <x tt $ 
m tt 7- ft 2 . « M BP 2 1 O4a.ttJ»)S0tt«#Jlfc-#-*fcJ;ui,. ffl # ? t «fc l » . £ 
U , 8y#©JS£t*>3£tlSittlU«aU7ft<;:&5#ftI. tt J* BP a 2 1 O40«HU 

9iII?JiIC^MJUl. ttttfipa 2 1 0 4 <9±E 2 1 0 4i£8t3tJ£t§m#C 
t 3 # ft tt . JB»tt«i9K»S7^$Z'?A?&SIl7.})3C U II. * *L . tt 

i* bp a 2 1 04ttii3iQj;pic°iS)icHta | jPRrtLTft , >', a a * bp a 2 1 0 3tt# 

HfeftjSt^ttU^SfSCU JCSI1IW2 1 0 2#BeE7ft7l)Z. ? t> IC , tt BP 

fi2 1 04tt. 21 o 4 ti:si)7f«?j)Zc^#Mtti?. tt 

1* BP a 2 1 0 4*fS7-J)2 C VCJ; 'i*S«ftSi:A«Ufe*SBfii75^1t^?,t7 40 
JR«riUV»3r*7, ftflSfaUffit ■l»Afti^||ft«ltS)ti, HUB, ft£ 

*Ricffli»3»eB:**«»tttitJ*t?±-?s«?ft3. « ft . tti*apa 2 1 04© 

f lftH7B:tt$¥fiRco#Sl^-l-J1,Wl?ft2CV#M*}l J. ft & « ^ « 2 1 0 
4 fc 9*£tt««C«B*I * *=ttSC*£»lfflVlW#;; V # ft 2 . 
[ 0 0 9 8 ] 

@9 2tt*3§3B<i>352 1 <4>fS;5SP£tm-fE|-?ftZ. 09 2 (<x)ttft4I[ii)fSS<<>±E0 
7* ft V , 09 2 ( f> ) tt A - A ' «80lBr!I)07-ftS. 

Rl B C ft I ) T . H921 00~21 04tt»2 0<l>*M»ttvra*?ft3. tt 1* BP a 2 1 

04tt, ^iSttt3f«»i55ISiftS 2 2 0 1 *$«ttf*iT38Pa#H2Z$ 

^ # /§ 2 20 Z Q m £ >) ? tl , th o « SP a 2 1 O40'>«<Vt££83a2 1 50 
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0 3 <?> H BP 2 1 0 3ol*I£?3J£M8P2 1 0 4oLCftllTtt$«#S2 20 2 <D H- C £ f ) 
m&T til II 1 . «iffl 2 2 0 2tt, ■riCftiM*«l#'2 1 04VH*S»ff 
Xl). lift! 2 2 0 10:. .ftg§«#3J-!<.±>:;S.ligim<l£t*itZC*#M£U<. Jt 

llICVtfSHll. H¥ 2 2 0 3 , ii#l 2 2 0 1 C»fl?-r*lfeBHnWttt«U. 
8 fit fiP 2- 1 0 4 <x#'j«SP 2 1 0 3oiVSI!6?f 2J:7CU7ll J. HdttttZ 20 3B:. 
£ ~i K t - > fttWtm ? in [) J . 

[00??] 

@?3t3:*fgBH<9*2 2©^iH§^«t5 I vr0-?i?)?. El ? 3 (o.)ttftSlq]ISB<?>±iIIEl 
?&M.0?3(f>)ttB-B'©<4>iTlfflEl7 t a»3. 10 
HBCSH7, 2 1 0 0- 2 1 04l**2 0©*«»«VH«?ftZ. El IC ft t) 7 » 

m3l^trFffl^ttI^iy)Ci)mffi2 3 0 1 # 2 1 0 I lC41ftit «tl7l)J. ^ffi2 

3 o 1 i* . 5*sp«2 1 o 3 . c « 8? ? ti Ji # v ms«ic*8tr tLT ti j . mm 

2 3 0 1 (5«8nTtt. S52 05>H^^»V[51«. ft^t 3 Sffl JftC J; 'J fFS=f«? 

>l9iltflH'<, «1*8P*J2 1 0 4lC*J*?ft*.$m#E<9'>£<*t-S5#mffi 
230 1 V: b "? U I . miCJ;9S}&2 1 0 1 IC ?F* S)T ? ft 4 ffl^^ffi 2 3 0 1 <0 \\ 
Ttl»\C$Z2WQLY$.!k®tiZ 1 0 3t)S*bTW#rtL*.l5«:i3tt2 1 0 4911^ 
©Iflt^irfiHUfelSIBBI^t. (^^Q^IC«b»1±, ««;8PW2 1 0 4tBtt<i>£|ti|'\£ 
tit ( « *4 ) ? -0 Y# . ? v> C . 3l3=jl5c*£&8P#2 1 0 3tt*H7«f3t 20 
*««23O1©*<P»*'\ff«0*ttt«|i;liO**;:*CJ;V. « » 8P # 2 1 04<i)$tt 

tffscw«;*a,3:;*cj;v*tt»tt2 i 04<P««©m» ! t2il*rti?iB««c*J» 
[01 oo] 

®?4l**?§gHC4>»2 30S5B^«t/Tv"fia-?;foZ. El ? 4 ( a. ) tt%flffi|RK9±DB 
"? & M . 0 ? 4 ( i> ) I* B - B ' @<9Kil0-?i?)Z. 

0? 5tt^jfeai«<?)$i!ffiityTvria-?^i. 

■ ? 4CSU7. 2 1 0 0 ~ 2 1 0 Ztt»20<PXSH&«VH*-y»>3. « *'J BP ** 2 1 0 
2®EattJB2 0«P«JS»1iV««Iff**#]SKttraU7*)3. 0?4lCtt££S5«24 30 

0 1 # m 7 tl 1 I ) 1 . »2Z<P**»**-?tt. SAitJZI 0itf8S?P3ift?li? 
^»>^^^ff^£4>SjSi8P»240 11*. *g «* BP « 2 1 04#£&8Ptt240 1 lU&tt? 
tt L T » . #T$Aitt2 4 0 1 »^lt*t JlSitt?!) 1 ,! , Ufctf-^T.ttttBP 
#21 04tt, mile«tt®?«Sra?1iffi^(p)<<)^0$flt^#^+i?. a A BP » 2 4 0 

1 <DttJt*UTtt»1 ©*JtS«"JC?jrit?^*«P»2 1 0 3 ©ttH*|51«-?$>3 . 
[0101] 

0 ? 5 (ct) CStJ:7C. £&BPtt24 0 1ttiBmSrffl#&tJlfiP*tI&V$SP«: 

©fttttrtSUIff, El ? 5 (t) csti?c. «&ME*tf*i*t*. 

I), fi ? II B 0 9 5 (c) CSirj;'ycBrntf5ftW-?*>-37fcaiU£Jt4SU. §? tt . *8 

1* BP # 2 1 0 4*®&M??2J;?«&?ftofcai*#-?iftflf* e J:l>. El ? 4 £ &f El ? 5 40 

pC. ttttBP« 2 1 0 4C»tJSllii8Z40 1»ltt-?»b7UJCV»iJ 
. $S»*J 2 4 0 1 * * BP 2 1 0 4©SMlStfiaU7ffittitt2 1 0 4 © » ^ 31 
#IC£ 3 lH£fo<?>*«*fltt5eJtU7«SC*-;:*;*ffl*Z. £&8P# 2 4 0 1 # *4 ffi ? 
fcrZHflUtftt-ytoZUfca*. $ &8P« 2 4 0 1 

tt tt BP tt 1 2 0 4 © £ ft |* , &«±ECfti}I«ttfiP#£9i8ifiPVS>tfiaa5flt240 2, t 
U < tt . « SUSP #21 02©Xh-yA21 0 2a.i9'>S < V t llf ft» - 55?«ffl?ft ? 

* 1* BP fcf 2 1 04VftW»V<!)»ttBiattt*«S<UT*«»»2 1 049111 
©ffiMPlttlPIW?? 3 . 
[0102] 

0?6t**^BH£i)!B24Q^]6SP^'2^f@-?^Z. El ? 6 ( ol ) K3tfflfi)JSE0±lIE 50 



(43) 
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-?*>';. E?6 ( i> ) I* B - B ' «a©»TlIE|-*&Z. 

HHC«II7. ?3?Z 1 0 0~21 0 2 £ 2 1 0 4 tti Z 0 V B*?. n * 

2 3 0 1 35 2 Z9XJ»»flSVBI*?»)Z. 0 1 fit £ & 8P . 0 2 « ^ S3 

*fi^E21 00©^*8l5»eO 1 9tti#, « S3 2 1 0 4<9l5l3r£iSlC*3BL7' 

*i , #-3*iiicti3iAtffiyituii)«iaz80 i t4i*t3. £ &S3 

tt60 I (JflKHTB:, 8 0 1 9ttBIJ:ClttZ 3 0 1 tftRttlUtt. iffilti 
Att£»ttrzitt'?aittt?ft3CX;PHSLl>. 1 <?> » S . « BP # 2 1 04Cltt 
tli^tifeiDCJASifie 0 1 0 1 oittf lttt#t??I8!tt6 0 Zl>Wfft 

t 1 V 9)1 . T * ICMfiPtt 6 0 2ttlffiZ 8 0 1 V(5] — ffilUJ: V (Bj^rlUJ^SX- 10 

? 4t 7 ? % ffK * b M . 
[0103] 

mffi 2 3 0 1 £IBC«l!tL-7tttt»»2 1. 0 4t£tit?--ttZ*Ldfi. « SP 2 1 04^1 
*£ 2 3 0 1 l<5iS«!lSIStS6jht 7 Ite"?, 35 2 1 ?jt»ilflc* L**7 C«tt»tt 
21 0 4(?»iCKiffi2Z0 1tHS|ET?», U <tt, iffi 2 3 0 1 ICiUti 
6 0 3 tIf?tK^ftf?ftJ. IBlt «H 6 0 8 K«»ttt#tJ-y <t ■ . 

V ^ □ >IftI?J) 2 v VtfM* U II. r^C. Jffi!SeiS6 0 3tt«« , a5«2l 

0 4-\©€fflW#tttir«l)d:7lcri*.iftC $ « S3 *} 6 0 Z<PS*C7lDU7ll? 
UWft*V*3. 0 IC 3V U "7 . «8!6 0 1 a-Cl^ < C-?ftift2 3 0 1 ftt tt S3 » 2 

1 0 4lUffi«UTs5 « ? * . *t *i C J; «; , *U 5iatfg£?1tZ::*#ffi*Z 20 
. * ll »*. Z * . «fc';ME-?«tt»ttZ 1 043>*fltt=r*Y*-Z. c <o n IC ft u 
7B^lCi«Mb7««a5tt2 1 0 4t3Efltri+3CV^ai*Zt9-?, ©Mt 

frttrttzcvaraifcz. «4iciattU7«ttaittz i 04t$trt?:vcj; | j, 
aQUttfl^MiDisiiis?. 

C 0 1 0 4 ] 

0?7tt*5£^Q>3S2 5©lt^ff*Stm-fE]-?3»>Z. El? 7 (OL)tt3tffifiltSE<?>±lflJEI 
-**>';. 0 ? 7 (fc) tt B - B ' «§<9WrBIIg|-?3f>Z. 

i? 7 Cfill7, S§M 00-2 1 0 Z Z 1 04R»2 0<5*it»*fcH*-*»>Z 
. ?? ^ 2 3 0 1 I* 35 2 2©SliSr#«^|Bl«-?^Z. 0 1 SkZs 6 0 2l*5524<i>fll£ 

*1KH*?»II. » ^ 6 0 4 »Hil<5iffi2 3 0 1 t 9 »«C«7«Jlttll t St . 30 
3® It & K 6 04<&ttHCHUTtt»24<S>*»i»«Cj5*Ufcttl»eil6 0 3 ^ fpl « ~? eT) 2 
. Iffij:(9ffi8tl 6 04fcMB±©ffg©aJfflCftl|-72ft©£,B3ffl7 0 1 t £ b . "7 ft 

y . GB5to7 o 1 •\©««a3W2 i 0 4©«ttcj; , jft4ifo;5ip]#m£?-:n.2. a S3 tit 7 

0 1 tt*»<P«tt**CJ:V. ft It tt B 6. 0 8«*7««tftitA*->ftU7»*? 
tlZU^SHU. di§5flL7 0 19^? : r/i6'iS.r^^^?Hl3:, «ttfiP»2 1 04^S 
ttJ§CJ;VHB!f0 mffi 2 3 0 1 \»»U8UKl?ffi<!>»ttVl;7, Sf ^ 31 # * « 
ttff«©IWtta>l!l*»«JKkltfZCV2f?^3. « 1* S3 # Z 1 0 4#£#IU«l>ttH£&f 
If BI <<> J§ £ . SttSJttttSS'liMUICO)©-?. AS3ti[7 0lC!>X3=?r*iB*ZPlU/J\? 

< b . tnfi<L. fHPais/^-fzc^tfT^z. i ttic<fc , ;*tt:83*tzio4>:c?8 
Hum t a*** * z c * # ai * . *j»ct>^zK»*©H««5or-*tttftx?* ! z . 40 

[0105] 

0 9 8 . $f ?B0» 2 6 <5SIS»«tfvt07?i? .. 

SOJIIHBlCSlR. ft^ Z 1 0 0 5 HI 2 1 0 3f*952 0<5>HJSSP5&*|5]fl»-?3>>7. 
??^220 1~2 20 3ttJ^1®*»»*:*fl1»-*toZ.?i*800a.. 800 L 8 
00c. 8 0 0 d « . SZ 29XR«filC9lfe«ftZ 8 0 1 ^Hf ©llltwt. ff? 
B 0 1 J5C8 0 EUtSASfl £ 1 0i9»«t*tfft. ft^SOIttHeSS. 0 
2B*llt$f . ttt8 0 0 a.. 800 t. 800c. 800dl3:.g§mt*fi2 20 1 
^lffl 2 2 0 2 ^»H«Jffi«8Pt»21 04C«Hb7ElTft7S';. *2 K 35 2 

2 <P X fc » * C fit b «tt 2 3 0 1 <UttgVla)&-?&3. ^ A tJ 2 1 0 3 Q IS S3 Z 1 0 

■ 3 a. I* . «Htt©5/yD>«4tRtttMVtZieit*8 0 1 ^$1^9918 8 0 Z * <9 50 
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SlCt'JftK^tlTUZ. 0 2ttlffi8 0 Oa..' 8 0 0 t , 800c. 800 

C 0 1 0 6 ] 

09 8 ( cl ) It . S2 6<2>XSfeff»£CHl)Z%flR]iEE2 1 0 0<5ll8?ifiJ. 0 9 8 
( fc ) It . «J8Bl*«cp*lil6]?SE2l 009A-A' Sliif B-B' lQtlH?li7. 
09 8 ( c - 1 ) ft . yCvl*ttffl»<l>*«fofltt2 10 0.<?>A-A , a±JRC*C-C' 
&±cj>tfliE0-?3W. 098 (c-2) Bc."yfcvl*lbfEfc<?>*«|l8i*«Zl 009A- 
A' & ± £ Z> C - C ' «&±9»iE0-?ftZ. 09 8 ( ct, ) lt-£fl3-\ft{lfli)Ufe*§fc<{>#, 
«IpJHE 2 1 0015A-A' m±fkZ/C - C • &±<i>IBrE0-?iP>3. 09 8 (e) ft , fii 
l^iit$*7ftllfl3bfc#£<i>#«lfli]§SE2 1 0 0 9 A - A " &±JlZ/C - C ' tt ± 9 tt 10 
H 0 t m t . 
C 0 1 0 7 ] 

09 8 ( b ) C fir l> T , 8ltt4>%fififttZl 0 0 ft . « 1* ffi # 2 1 0 4»iS«StSU 

7 11SII©?. ^UtlttUff $^l«l?IJlft?Jil. 09 8 ( i> ) C fi I) T It 

. mffi»H«tar»jae5tie«J!u^. ?c, « »: an *t 2 1 04»ssm 

0 1±©r^7©«tttm*ffiliC*i2V^. «« , 8P«2 1 04VJSS32 1 0 3 ol * 9 « 

«<p**K:»#ft»jr. « i* bp # 2 1 04tt ( fflfltii:Ji2>;iif,s?cvi:tJ. 09 8 ( 

G-1) Ctt. « W *? 2 1 0 4#ft&flJ*}2 1 0 8C*H«t»U7*J. * . 09 

8 ( c - 2 ) C tt . « 1* 9* fcf 2 1 04»iA»az 1 0 8 CfttHtStTM. Ml* 
S# |J . 2 1 04tftjSHP»2'l OScSMrtlfeiDc, g|9 8 (c-1) A 20 

0 9 8 ( c - 2 ) IC ft i? 3 l) -d y K i» t ft 7 . 
C01081 

y«» mffc*ii7Bt, i&8 o ocl, Boouiffitx (v) n. us o o c 

. 8 0 0 d, . 9118 0 ZOlttt 0 (V) H J. 098 (c-1) <D ft A » 2 1 

0 3ic««:a5«2 1 04tf«it-ri«ittai^»»**ftttc»iiTnzttti*fl>Tk, 09 

8 (c-1) Cfiri7 3Tflfl*9fit6**$^*UfcJ;7«»*3ia»*tf»»J4iZ. JK. » 
U3«ttftfM 04?iftU7lli80 Od. 8 0 0 li ^ 1$ 8 0 0 c , 8 0 0 B IU 

»m3i*^fffflu. «ttai»2 1 04#st2 1 o 1 aErcsmcBi^s-ttntis. *t <o 

« » 098 (c-2) 9 ft £ BP tt 2 1 0 3tC«:|*8Ptt2l 0 4#88tU*.«ft, « BP # 30 
2 1 0 43>*ffitfftA»*J2 1 0 3(5ltt):ib < tt i tf> . * tt SP 2 1 04V1S8 

0 0 c . 8 0 0d<9^Ctt^f&^(tff^b-7t»«3l^lt^fflttr. JBttSfl*} 2 1 04V 
itt8 0 Od, 8 0 0 i 0lBCBail»13l*»fflt 3. ^©feWSttaitt 2 1 0 4» 
lfi8 0 0 o., 8 0 0 i>99>7We«»U. * tt » » 2" 1 0491VM 04t»iffi2 

1 01 X«llU7»nt«W?ft7. »ftq>fcltoE*»*tf»i5*l3. CQttSt'JCy 

C 0 1 0 9 3 

cc?*p;in7*i3*fltx (v) ft. «1*8P«2 1 04**tt*<?>Eil/&e*»Ml*vc 
j; * ft r ii . a^©ffi«:aptt2i 0.49m. ft a bp » 2 1 0 8tt*n 

(v) jj'jff^f msni. :?is ( xrr cit 40 

«8©J:7lum{fl:ai) tC<P«*fl!IC3Jit3Wft©«ttStV[»^. JJ? C B ? 8 ( <L ) C ft 
117. 1(5 8 0 Ool, SOOUitttO (V) . Iti 8 0 0 c. 8 0 OdQiffitX 

(V) CttVtf*,ZC*C«fcV. Hvl-»H)!a«SHCBICS«»aM 04»* 
M £ tit U . « 1* SP 2 1 0 4 © IS 8P 2 1 0 4 <£ # S ® 2 1 0 1 V«SllUT^fl3t«$'JrtL 
~z . 0 9 J; "? ic " 3t a'flo i " QttScsi.;' 

C 0 1 1 0 ] 

^tl^ft^lffi/J&f^m^lU. Il5)ffiftC##»3^, HDfll<!)A'f77*JItaj»U 

i t9t«i)-?f!±t3ci)-?rt5< . «|iltJitt<5^IU#4t3HI[i756at7t?)?Ji 

Z . « ft . C9#J-?ftft&8P»2 1 039I1S80 2 IC ft 0 (V) 9 MOL* $ Z & * £ 50 
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CUT. Ittl^Hlttfil^iTUZtf, ISttffitt 2 1 0 4<9f ffitiC'J h^^l 

. test, lis o ooi, s o o t ci*x (v) ®ittt> tffis o o o, 8 o ode 

ttO (V) ©^titt^^a^lCUTfc?. «11 8 0 2 C'J t! y (V) QWtiL 

? # X 7 . " * « fil 1 " ©tt«^W»ff*C»X (V) ©IttCtD'JtiT J:TCl/7t 

ffl'Jcau#m3l*t«itT J t<?)^lfllC««4-r3. * « ft t , 5A»fi2 1 0 8tf«^U 
7*Sffilf?«tt'vff]i©fHltt*aiL. 911 8 0 2 9lttLlf 4l»®i&9f{ItV$ 

u<*zc*cj:';. *a «■ sj w 2 i 04©£fl!:£iq]ti&5$-?£*,2cv#jB5Kz. c *i % 

C 0 1 1 1 3 

» C H ? 8 (e) CSII7. 1& 8.0 0 0L. B0 0cfif$Siit}8 0 2(5ttt0 (V 

) . ift8 o o [> . 8 9 0 A<9iittx (v) ^tzcvcj;';. B ? 8 (oC) ©3t«|Sj 

* is » t * a, t . Bt»ctttt»ttzi 04^ffi«H$ffiu,«tta5»2i o ^qjss! 2 1 0 

4 e # & « 2 1 0 1 V«)ttU-?^|IOt*Wr*lT, r * « ft 2 j (j> tt « C « J . C<5iJ 

« » 8* £f 2 1 04tii£^|SjlUSte«M^tt. I" ft fla fa 3 J <i>lXMlC?-1t3C*;0r-?$=3. 
b # o 7 . 45 1* §1 2 1 0 4ttMtti)!(5l-C3Ti9«iitHC^7H. t9t> 
t , 45 1* BP » 2 1 O4©tttt0fi*tZ*ll£fl?ft«RC*U«*3C*#iH*-3. J!l. ± Q 
J;?C. aROllicHttHttt*^!^^*^ «ttB3«2 1 04^1H^3I^IUJ; 20 

£it4£fair$*i:?v#aiX2. 

C01 1 2 ] 

X C . 09 8 ( c - 1 ) 0yCvKttftit0J:7C«RttC3l)7U*tttt8J»2 1 04 
t . Jiffi8 0 0 oi, BOOL 800c, 8 0 OiSff 118 0 ZCgSltffl 

* $xi v * *) it-z*if? -tti mm? , b ? i cmmz&wfz . 

« « . B??casrit38ifl?tt. 45 1* 8P W 2 1 0 4±C$m#€2 2 0 2tEBU;fefl)Jil 
C 0 1 1 3 ] 

0? 9 I* . B ? 8lC£M7 33tffil°]ffE2 1 00©. yt!vMbfF*<?>D-D' l%99ii@ 30 

■7* & z . 

HBC»U7. Iffi8 O 0 t CttlitX (V) » CP )H t ft. . lffi8 0 0c(,ICI*0 (V) 

* 6p jo 7 tl -7 ul. :o^iia 8 0 0 f>. 8 0'0dWAttCJ9UTU7ttttSOZ 1 

r«te8 o o i>c«paiTii^zBfltc«fc';«tt8 o o t cuin?»a}i?. 7i7?« 

? 0 1 t/HTSlft!2 2 0 1 C«*flSCA«*lfr**L. |a|BtlC*H*S2 2 0 2 C 

MVttff 2 2 0 1 CA*«it*arit?. 
C 0 1 14 3 

C © n# . ^ ^ £ 2 2 0 1 ^911*1 2 2 0 2BlSfili:i?ll7llJ<5?, 1S8 0 Od 40 
Cffi« ? 0 1 trtU7«|iil1-Z»W#02 20 1 V 2 20 2lCtt«S!«)CttiEm 

ft ft ft 1 . 7(PH»C»}*tU?C, «J£8 0 0clCI3;*gj\;fl$)ICft«fi#f£±?-2 
. «ffi8O0ot»HI»Ctt0 (V) ?Ji?», «^teC*X.^«^tt^0«J;?IC*Z. t 

tLc«fc';«a8o oc£,±wcffl«-rz«tt»ac« u 3i ±iE«t « 

R-99)1tl,C7s)HSLfeJf, &rut-«Q&:ft.ICJ;'>lj£:?2IR?ttS<. m*S8 0 0 
b * 8 0 0 ot, ® ^ttH # -t ft H © SEA t H * it fi C 7 tt 2 . * R C « . « ft « C 5? 
U7HJBIH*I 2 2 0 1 * $ m # E 2 2 0 2 f* 1 f£ 8 0 0 b V Iffi 8 0 0 d. <Z> ffl © 51 S 
® *<tt * M . l«tt£0«tt*«ii8OO i'o*tt*CJ:?»«3l*J!ie#«W*©«fltV 
^ffi8 0 0cto>l{(tillC £ *:3lim3l:ft#?S£rzC - i:V#3. C<S>»5fc<P«ttttSI*7 0 
l££/«ffi800 f>. 8 0 0d,<9Eft£y<<>4Si£tt£BCJ; , ;5££:Z. C^-JCUTJB 50 



JP 2004 78136 A 2004. 3. 1 1 



C 0 1 1 5 ] 

01001*, *ftWQ%?><Dnmm-t&t®-?'&)~i. 

0100 (o.)». Eiv 8 c a. ) n « . % z b ® & ro m i, & t q y ® \3 m ft n w 

21 009lI@?Si3. 01 00 ( i> ) tt , 098 (5) 15 « , 8J*B8:«<?>*«i|i5)SSE 
2 1 0 0 9 A - A * «l£ B - B ' J . 01 00 (c - 1 ) fij*g| 1 00 

( c - 2 ) tt , 098 (c-l ) fi&B? 8 ( c - 2 ) H « , t tl*T tl V XI v b V) ttffi * 

* ©** to ill 2 1 o o<5A-a' &± & c - c 1 &±G>mm®-*&> 2 . 01 00 c d, 
) 1*. -^flo^*«nou *.^^©*«ra^s 2 1 oo<?a-a' &±£?>c - c • ®±<?> 
Si B 0 -? z . 01 00 (e) ia> *mnfit**.7*flitflu.te»d©**fiil?l2 1 00 10 

© A - A ' &±£&fC-C' &±<9Brffl0-?& 3 . 
[01 1 6 ] 

01 00 C f> ) Q>Mttl&£&f0 1 00 (c-1) . 01 00 (c-2) <Z> 'J -C v f- f&tt 
RB? 8 Vt7llI»iffif!>*tStt*SiJt7J)3. 1158 0 OOLOitt Y (V) . 
11 8 0 0 c, B 0 OcL. Si>,-9SS8 0 ZO«tttBY/2 (V) > lfi8 0 0 t 
i?itttO (V) UI. «ttfiP*} 2 1 04#IS»*IM 0 3C»ttO-7U*U»e? 

t, 098-?i!iBHufe , ;t2vf-tt)rp , i; 15 is ibi« © a a c <t , aaefftt z 1 04ri^i 

*} Z 1 0 3 C&ft U , 9118 0 Z ft K m Y / Z (V) # *, * ft Z . 

Iffi 8 0 0 c . 8 0 OdRMfiPtt'fclDlblfflflrS* ^ft-TllS©"?^© tt»13l 

a a* # a u . iffi8oo fc * attBPtt . ?yj;^, watmti z 1 04viti 8 0 0 oi9^ 20 

©Ifflf (V) * 55 'J . IttVtttt&SttVOlflCSIUttlSiatflk? 

. ««ftt2 1 0 4R1I58 0 Ool, 8 0 0 b Q> & 1 K'J IC « r 1 . COttfit 'J v h 

[01 1 7 ] 

01 00 (d) C ft II 7 , lffi8 0 0 c<9lflttY (V) , 1S8 0-OoL. 8 0 0 t - £ 
6f. I1S 8 0 Z^HtttHY/Z (V) . Itt 8 0 0 oLQtt t 0 (V) )! t ? C ^ 
C «fc V . U-Gvl-afil*jR**aiiOCSi»C*tt»tt2l 04ffft^$ttl, * tt W tt 2 1 
O40JSBJ2 1 0 4oL»lfi2 1 0 1 ^ttttU7^«lt«*UrtLT. " * « fil 1 " ©ttS 

ffltaiauTti!)ffi3;^<i5ib-?ip)3. t %t>vm&t i 2 ^ a>wm^Xi}\%# z fi&v 30 

Utt t 6P ft] 0 . S'Ji?Zo<!)lSV?il 8 02CI*JB!BX/Jv©lfltfl) , 1 J TB<PHItt#Jt 
ZCKJ; 1 ), SttSflZ 1 04ci)$flt^f5ltSiS-?$/C3U^»fai*^. :? C "? ill ? 
MlttY (V) I* . BfSKPC V?J)'J « >K<i>^#-?£<y)Z. tSftt, 9118 0 2 . 
IC # *. 2 IffiY / 2 (V) #M85tt 2 1 04(i)35tt3lfiSrri^C!)lSZ (V) «fc 

'j^^^riiifltYsi.fcTica^ri. 

[01 1 8 ] 

»CB1 00 (e) IC ft U 7 . 1H 8 0 0 iOltttY (V) . lt£8 0 Ooi. 800c 
. ?118 O 2<5ltttl»Y/2 (V) . 8 0 0 oL©Ht 0 (V) UKK 

J; V , 01 0 0 (oL) <DXUft V & Z~Z , »«CttttWtt2 1 0 4tf«tt£fltU. 

i«§tt2 1 O40JSBJZ1 0 4e»Sffi2 1 0 7« l5Jt«l'J? ft7- r * * 40 

ft 2 j <?> 1* « * # 2 . t a t> -<r , «tt»»9*tt<i>fo*t2*iififi?ftaitcM«i*3c 

V # m * Z . ± © £ ? c , «RQlttlBC««s?lttt#XlC^CJ;U. & 1* BP # 2 

jktc. xmft(o*Lihci)®wi\t>Q>Km-z, 01 00 (d,) 

. £&SPtt8 0 2tB&Y/2 (V) Vt3U VC^'^tfgllt^lttBSY/Z (V) Y 

^t^w, iffi8oooL. 8 0 0 t ic^ip] r 1 ami ic ?y 11 7 1* raitit «s ®?»i 31 

2> tt 15 I3T ft B U tt 1 1 . *t ft. C n \j . IffiSOOc, 8 0 0oLC«|tor2aJfltC«U7ttl 

n»ffiY/2 (v)sui©-?. ^ft^ «.aura*c!>»i3i* r* *>tk y/ 2 (v 
) ®iflts£c«»r?»i3i*»fffflu. «tt»tf»" 3tffiifii 1 " ^m^wttf 1 . 01 
00 (e) c *» l 1 t t . i»h«?>h«c, a 1* sj # " * « im z ■ 55 a ^ * *i r 3 . 50 
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mxwgl t * x i mm v * i\\wol t # x z ma * » . « ix a* # <?> $ » 

^51, £^BP«c?)]I8ntJi?iii([||Cg|L ! T(5|l>ffl l JC^4UTUlUV^^^?$)Z. 1 
ffi&#4<19#ei*$f*r3^fii#$#ic«2. 
[01 1 V ] 

XCC<S>*»ffl<?>3fc*fi]fcil!<?>*lj&t. 01 00 ( cL ) t #J C S£ Bfl f 3 „ 01 00 ( oL ) 
C « U T . i<S 8 0 0 o. SOOdlCtt-tftYftY (V) , 0 (V) »»lD^ft7llJ« 
fiCttttfftt 2 1 0 4^ffi^$ffl©3aS-?S>&Bntt2 1 0 3 » 'SBtft. *RttSJ# Z 1 
04^^Sfit)C??l)^.»:S , >;«-D-7£. @? ? ClEKq)J;?Ciffi8 0 0 c, 8 0 OotC 

ttfltzttttffttctt»*3iat«£*ttz;:>£fffli*z. ^ ft c «£ u . § ft £ fa -\ <<> ft 
ffiitotiisx"?? i . r«t)^. ha v u 7 5&t u featffiioi t °r # * i c * »m * i . n 10 

IC « tt 8P tt Z 1 0 4#£jfefiPttZ 1 0 8#«5'**lfett*C«o7l)7»ii-**)Z. 
? i* C , ft © «l A He. *»<P»2?<5X*«^lBlVftt)1t?UVCJ:-3T»«JtL7. 
[01 20] 

JSC , 010 0 (f) tSll.7, S2 7©*!fc»*©*»**»t5tttfflfl. itiBO 

0 a. © ^At t X (V) , il80DL 8 0 0 & i5illtlllX/Z (V) . ii8 0 O.cL 
QlffitO (V) H, «ll'BO29litt0 (V) YT J . C C "? ;Tv * « tit X (V) 
tt,»2 6®XW»«-?«imUfcfc©>£HU-*»>3. 

«3*85»2 1 04tt, lt£ 8 0 0aL%9nc*t > tt«ttMtfft3&«)Bl)»*3lfttf«9' 20 
. IS 8 0 0 L 8 0 0 cV<PlBCtt/J\ri)«fltSlffftZfeWai)#«3l*3W»* ! . mfis 
8 0 0cLV<!>IBCtt«ttJt»«Ufc4»»«3l**»»«ll. ltJ>?7, fcttUtt Z 1 0 
4»B1 00 (f) <3>J;'7C«tt8 0 0a.®5liac««*U. « » » 2 1 0 4 <Z> *f 8 & ± 
•© Jl A 2 1 04f CSH7SI2 1 01 K»ti. f « t> t , 01 00 ( at ) , 01 00 
(e) Cffit£4££|l|l*. lirfttliBl35»?St*tt»«M 0 4<53E<5»fil^©« 
M "? -5 . *J»**»tS?»«5tl3««*Rl»att»az 1 0 4Q?j|^^^(p]^©« 

[0121] 

Xtk»S Z 7 V*g*fcW«B:mi>*lfl??, *P ilDVtt © II* 6 t> it 15 t $ X T U 3 « it « 

© "? . !W«X*?*<l>S»afatatt8afoCttVtffc*:?*»f-?*3. 95 2 6 Q> ?l Jfe fl* 30 

*^*sxtt»«^ffi*efcttfcM«tfi^7fcH*<P»s#»*ftz. t&8 o o f> , 

B00cC'#HHX/2 (V) VUTlttlHttO (V) QfoWmtt Z I 04V<?^? 
Pl)»«3l*t5E*rtt3Q-?. ^ttBPtt Z 1 0 4 9»Jft#/J\ * U »fctt£:fD*#?g£ f 
J fl t ft ft J . 19^?S*K?)»6tt,''ltt8 0 0 t, 8 0 0 cC4i.llffit/Jv7 

< ^m^8oz>;i5imffi:a)o (v) H7uut. & z u r* . visa mso v ■ 

1/7, iaftCJ?UfettScU7t J;l). 142 8 0 0 L 8 0 0 oC4)LJittt, IBS X 
/Z (V) UI», IS4Sc»U^«iSCLtI§tt, 111 8 0 Z IU # *, 3 « tit t 0 

(v) » * x (v) ct7j , ;«^z^it-?«tt'fiPWzi 0 4<i)fi|i|JiSitai<!)iffi8 o o 

ftj&«n<5>fc®t«itfcu»ft. ^©^[fijtc^z^ffiv. «#sp# z 1 04 HHiUtt 40 

j*d#»>?<3>ttBLi£<?>a « 1* m a z 1 04 v»vd?zi<jittvi?iic. 

^cms<9mfl[St^^?*idtt«tt*«izi o4»fjao)^ip]'\«*ifu, 1 <i <?> ^ s * © 
mcms^mtit* t * x ft», *ts*§i£ fii ^ffi^-r 3 . 

[01 223 

a; c . % fi iri R s 2 1 oouittCTinS^?. cn.*?(i>.i!i?37ttaitsgct 2 

Ci$7nU«i)7B5ll. £ . **±©«tt©Rfc«X4ffl*-?-*«lrcu-?**.aif. 
Cilt 4fflcRS7ll3 t tt S 1 1 . 

01 0 11*. ^fgBH©!BZ8<???IB6P«ti)i^r20-?i?)Z. 01 0 1 IT *Vt) 7 . 51- -* 50 
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©«ffRlC*SEtH7U Iff . 73^2 1.0 0 5Hb 2 1 0 4 tt S 1 <>) n fa ®i Y \5\ tit t h 

7 . *£u> i 0 8tt*ttwtt®Baj:«;/j\?-«)©JKiHt*r?n«#ttcj^ 

r ft 7 U 7 . S9BOOa.eill/BOOktt. P3«#tt0£jftS»tt2l 0 3 <5> ffl'J IB IC # SJ 

u 7t& it mi*. 8 . &wt&&mz.z:®mtti-7 u 7 . 

C 0 1 2 3 3 

liB 0 OaQltttX (V) . lliB 0 Oe^lttt 0 (V) * b . -*<5>ftci>^ffitfe 
K%l**ftttE:£l)&ttXE:i/Ttir<. SSittZ 1 0 3<9$mi8 0 2lC&IC0 (V) 

©ifflt^jL^, MS5*}2 1 04tt^ffi8 0 0oL^<^)S£?)Xr«m^I[ilc^ , ;. m ffi 

8 0 0a.<D£fac*wt7. tfe, Iii 8 0 2 cficx (v) 9ittt4^n. * « 

8itt2 1 04tt^cmiS800e©^l5]IC*S^t7. C <i> £ "? C U 7 , 10 
*^3itt<!)Mett?. JSttfiP 2 1 0 4 0;, tfii?)?) I t^7<5^^)C«^?-1+ 2 
# °f & C tt 7 . bi»i7, ft©£&£fa*U78;S|iO'2;iI£fiillCl&£t7C , >:#7$ : 7 
. ±!EStW-?f3:SjfeB5»2l 0 8 tRi#H7tt(!l;fe», jE8ftli#CU7tttfttt 
I). S 2 3<9SISr^VSM(!)tJt.^-f - ttfE*C*ttW»Z1 O4t5fcA8*»0*HlC 
JBfcttU7C«flft3»eB. P3 U © « II <fc V ftJI#<5fl!IHI®£#**>»£fo<?>iftJ£tf 
ttt3. S IBS 7 tt 8^<9*ifiSi7sfcflBL£#, *t ® 1KB ft m»» ft I < 
1 S?»>7. tttftt. 5S23<9ll^^16lCffll)*.attft£i)«t) , ;iC> ±ECf Ufcfti 

? ft fe^ffit mb it it ft i* > tf*©ft<s>«iio£fiit*r7*56u %xiaki» 

tt * ft z . 20 
[01243 

55 2 7<?>flJteJS*C*ir»7 7»tt0*Jtfctt. SXittt#^31tiVl;hlttt#^Zi 
fi V # , *ttBJ«0*tt©li^«73ljftW«<!)«BPtailBttClBUTrai>IHlC#ftU-7 
I) 7 C 7 * & x*. . *ffiiX#4{l<i>#ftttl!»#-f7fIffi7;fc7 C V » X> £ 7 

»7ff. 8 ffl*±©»dttJfcr U- * R« U 7 I) 7 &5tf tt < tt 7 . t tt ft t . 1 

**titt*2,7*ttV*/J\*ffit#-*.7*ttV©IBC. ft <?> WtttM ffl*±Ao7H7t 
ttfttt II . MlStf 8fl9JtdttinL>»Hlc;A l ;4l«llV. ^*£&#8<lQ#ett, A 
*2 41£-?I3ICA , ;*#7. C<9£?lC^fflt£*.7>:. ««i3ft£^?^^£[d:*S«ICj; , ;. 

^tit# t s-z&ffiw&Qtmvfa it Tft^t 7 . in cix* -5 7 u 7 rttft 

t . 1«fcU<tt3««*.*tt*tttt + IB©*tt0ttlHC«l!iU75fc£*7.Ufc#-3 30 
7, C 9 - IBC«*-3fe«ttCtt«ttt*Jtttl»?*SlttC»l)* ! ttJSCU7«>itBr, M. 
XQmGL£tfV)i)$®± QWfeV 7 C V #tt < . Jlfc ® ft tftt < 5£5£ U * 

u>fF#*B4#7 n. 

C01 25] 

0 1 0 2 * % fl'q> inoX«ffttlit-7B?A7. C©£JBSS«7tt, % * IK tt 
B 2 1 Q0tff»Otfe*±C7U-ttca£^7*«fil7l/-1 2 0 0 H^. 01 02 ( 
a.) ttJtDB?*! 1 ;. 1 0 2 ( b ) tt A - A ' )®ci)Br!10-?^7. El 7 tt . 1 55? 5c C ^ 
fettlt S07HI», 2)*7ClC3t^7£4§ftttl). % « |q| R S 2 1 0 0t*8itt?C 
KA'J, * * fil R 1 2 1 00t|5J^C»^»IIICie»SUaiU7*^(6]rtl:7CV*if7$ i 
7. CCi)^?C*S^b77 7 U-tt'CJt^*^?=ci)<13 , J0*SlP]RS2 1 Ofltftl" 40 

[01 263 

S! C . *3 0<&*tt»ISti&G?-7. CQ*»»«C*it73t«fil»Itt. SB 2 0 tt I ) U 
»2 it 7*«G)R1!2 1 0 0<5fi«8i«2 1 04S>jfi#<5>£Hlii#l5lS 

S^7ih7. »Sttlt»*t 3»ftV l/'7tt. ffi 6) IS S 2 1 OOtAv^-yftn 

b* c . S2i5j±t7cvc^';jiE)r°i^7^7. 01 o 2 ci5i?ss«s v t ny^t E 

9 Bcsr*swRiz 1 o o t a r 1 xx^u-ftbfeXMas ovmstmY^-zU 

BE ? 7 . ffi & © £ ? IC , 01 0 2<?>*ffifSl7V- 1 2 0 0<!>**3-cairU7, 21 0 1 JR 
C21O2tt0?1^|B)«7»)7. 2 2 0 1 ~ 2 2 0 8 8B? 2 VH«?Ji3. 800a. 
. BOOL 8 0 0 c, B 0 0 AJ5E*8 0 1 . 80 2ttH?8*ra*7«J>7. 0102 ( 50 
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ol) I*. 3 0 (Oftmfa 7 U - 1 2 0 O<9iI0-?f)Z. SI 02 (t) IS . =&* 

*#ffjg<9ft^fatf7-5TU3#e<?>3t^|o)7l/-1 2 0 0 <5> A - A ' &<5>BSfiHE|-?&3 

• 

[01 27] 

IB 1 0 2 (t) IS * 1* BP 2 1 O4<&ffi«Q»H*l#aift0*»-?*>Z»at«5«ttCSi 
U71II. - ^S>*3- ( £ HE <<> £ 3- ) ©«ttfiPtt2l 0 4tf«^$ttUfeC VC^VStt 
fip fcf 2 1 O^T^XSitfS^tSit, K J£ t Z * * -vJ?73t£lS*UY 

KKSI. « tt » « 2 1 O^^iS^^iiatlSISSSCtlUVCJ;';, St fli G) 7 
1/-1 20 0C»l)-?tt. ±§fi5?2><i>fi*StWiW-f3U*#-??=3. S#©3tffift^SC 10 
ft I) ? IS. Sat© 5V»A^UJ;?i:lliait*A-?f?J;?CAv^- 5 /^ 

« <i£ t& m * s . fif »eitia^if zcvtsscc^?? ? . 

[01 28] 

3: C . aS3 1fl>**»ifitllltHt3. 1 00B, « 1* BP # 2 

1 04©ffi£<2>SHSi#*53tt2Sl#-?ifc3. ^SSttSSl&YU-ZlS, S * . 7 )l Zf > . 
\D ■) /» . *^>«V , tff* 1 ;. ^9 + ?ISJt«fit)£#?ifr , J5££«g*#S*l,l>. 

tt«»ftf iftti^r U7U. * ffi fij 5? s 2 1 o otAv^-yfttJic, 

^jsesa^vri^jj&t*. smffDjustfiMtJc^^f , t *i c . « i* bp 20 

[012?] 

B«««*5iRBC*56iBtJtSU*.ltW«lt. 01 08t»inHt?. 01 0 3 f* 

**wo)3t«fii7-i/- 1 2 o ot, m®&m$i.fii&w\zmm l &ms$iwfz ®-?$) j . 

H H C J3r U T . ft ^ 1 3 0 0fSB««:«&/Tvl?S. ft ^ 1 30 IfSftX^y^S. ft 
1 SOZttitI, ft * 1 S 0 3ttl/>7 , ,??? 1 3041*** 'J. ft ^ 1 8 0 5 RDt«7 
- * - ;U . ft 1 3 0 6 tt T 'f ? □ I/ > X 7 1/-. ??■§• 1 3 1 0IS*«32y->tt*l 

*r a at r . 30 
* « n si ffi 2 1 oo£*.tt3teip]7 7 U'-i 2 0 0 © 1 1 r n. t . B#«»7*-*<p*3*(r 

«SfrTB*0G>i*aO Rl9*7^¥f^H7HUi:V>?n. u £ # ^> -7 , 
B * 9 « it ifj <P (t«fct*7^yH0N/0FFWI) * * ( £ #J 5 fi] # 

€ & # iS < . ftlff?Bft"Pf , h 77 HJttfil?U. Ct9*^ffi)-?t*3t 

SIS171/ - 1 2 0 0 tfflllTU? . 
[01 30] 

■ •tS*l7**t?llftB*aRi 1 8 0 0IJ, «t*B#7 , -*©Att*Sl ( R ) 
Q)Stt^|6)t^^T*eiDltfi£oTB«t«:«-r7*«(fi]7U - 1 2 0 0 # ^ £ 2 ft X 
■< vf ?Sl SOIffBfltttf**? 1 ;-:?! 31 OCftiKU^StU ?CS^7H 40 
J . !E?t7^y f ¥Sl 30 11*. *» 1 3 0 2 # i5 9ASil*« (R)#3fc«|i07l/- 
1 2 0 0 CK«7ft. * fll fa 7 U - 1 2 0 0n<5S5Si<5S«;BPttZ 1 0 49*&&fflC 
J; V JR M U . «: *2 U > X 1 30 3. £ . 4£ V 1 3 0 4 t M 7 l^ftft X 9 'J - > 1 3 
1 OICMt?. tfi?feiDcy:, ± SB * 1 3 0 2 ?)JiiCiti7-/K-A 

1 30 5tttitTt£l>. *«Bfa±®fc0>C7'r2[]l/>;C7l/-1 3 0 BtffilllC V 

t a* * 2 . u * # ^ t . A«5tO/S«^iDit$^T7tffliS]tfi?> 

< , SffltUS^* (R) ©lfi**#JIR?-tllC>j*<. Seffcm5#te<fFffr#£5&-?€ 
sfS <l£ t i& < . <tellXf-G>5tffill°)7l/-1 20 0tA«riB#«:»*Tx 

!?fi 1 3 0 OtSit JC^»iliX U?IC5ofe. 

[0131] 50 



(50) 
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Wt 2 . tefit. *« fil 7 1/ - 1 2 0 0 15**^15, *5ttfiP# 2 1 + 

. s«^i2 1 o i icff?5)i , ^tL^.s*ffl5ttc««:sp«2 1 04tf*ttrz*ac«ttaja 
2 1 0 4cs##ftji-r2<?>-? t y©mffi0^(6]^ci)««a3a2 1 o 4<p«Me . 

73 # IC ft ffl U , * V »r « I » . tl C J; V . *g 8P *2 2 1 0 4tf«»*ttt7»ftCt i}C 
5ESL*fflff, t * *> V . *BttBtt*ttU-KUII9tt9fc7tttttftZC*fflll*7. 
*f|BH(i)*«lRlllS2 1 0OBlA^7-Cfl3t7Ctt*tt»Btlf *U7liei)9 

J; « 35r , Hi 0 8lt-Sfi«ttll%tM«t IB?li3^iD. % « 10 

LTH5II*, C^BCtt&fflfZiifttt, »ICBU7, tfi^ffl 

«st)i)stjc)!»?n. x«H7 i/ «; c**hri t « u * e 

[01323 

B«»a»«C*96«tJiBOfe*»«t. 0 1 04t»ll7«HtJ. 
B 1 0 4 , ^fSBfl©*fiH07U-1 2 0 0ta3:«*<PB*W«R«C31fflUfeffltffv 
tE?JlZ. H C fir I) 7 . IIBK^II 4 0 0 tt , £«l««7*Dy?VU7. Hi* 
»ttfi)«Xft(5Blfi»»1 40 1 V . » ft? ft ¥ K 1 40 2 V , »#?8l'4 0 3 V , 
fi?¥Sl 4 0 4 V, *ifSl 4 0 5 V, 1 4 0 6 V, »«h M 1 4 0 7 V 20 

. ?'>I-Z>7¥?31 408V#I42Z. * K 2£ #J t* . * M IQ 7 U - 1 2 0 0 tSt»5K 
?S 1 4 0 2 Cfi*at'C V»>5, *ta»#(!)ON/OFFW*DfA»f . & X ( & fcl 
£fa#a,ft£^cf§±?3P88& : 5-#i;<<>&fclX) t UP M 7* 9= . B««ftrF»qr*?. S 

[0133] 

5g#ff*ft¥8 1 4 0 £JH*ttJU0OBt»«f a?»3®?, tftSCoU-ZQBBtttti 
BBI*%B&fZ. D ft & II 1 4 0 1 l*Hm©fc^D£|lOCH«g*IC«ftril7»fl?B« 
■tl&ttt 2. )B«JBJ«¥ai4O2tt**aH©3t«|l07l/- 1 2 0 0 t7OBtl<i)S 
*fSVl/7fflll J. 

fl¥Sl 40 5?*8-CflS*rH*.JS*#±C. » « W fl? ^ J8 .1 40 30 
4Tttfrtl7»«ff*ffl?r*l7. *a*)V.-AA?-l , lfcB«T«-?c**J&U7*«|l|l7l/- 
1 2 0 0 9&f ^iSX-f y f >7#fihtl, »B?**Lfc»«l*«#^»1 4 0 3 ?I#4k 
Ttll-?--B«#»J>Sr*l. »fl?rtLfeh^-B#tt«g^^Sl 4 0 47&te^# (P) 
IC te 3 * tl7 . tlfSl 40 6-pj£*?-tifctt:C, «ttc^ft (P) u:8*hM 1 40 
7CSHErtl7"Rilrtll. VM5 . (•?-l«t±iEfi?fg 1 4 0 4?«!te?ft (P) 
C C T U fe'tt ©±lEB«fflJf#1 40 1 ©h-^A^ttOSXfttt, 9 y-:>7¥8l 4 

0 8 7* 7 y-Z>7?tt7Xl*0B«»WC«*.7J:7C«-j7U7. 
[0134] 

±E»#Wflf¥»1 40 ZHt, X5S1 40 Z ! ol»»J©A«*JR ( R ) t . * 1 © U > 7" V 
*t U\ 40 2 t U 7 7 !✓ - tt C «R fl B 1 7 tL * * C R » U . «X?Ht|«li 40 
IT JS U 7 , S*it¥gVU7<i>ftflIfi]7U-1 2 0 0 ti7A«*« ( R ) t » 2 © U > X 
V 7.T L 1 40 2 ctIU7i«ffl)l*1 40 1 ©K7/*»tt<3>JSJt#±<l>*inctt*? 

« < . «fflT7AttJt<?>Ht*ff*'JIR?-:|i7C**<. & & ^ J± < , fF»»**7*J» 
tU< , 8itIfi#'>£<1&ZlZK<t>3tffi|ql7U-1 2 0 0 t AST 1 i«l5EHi 1 
40 0ttg«-r?CV^ili*Z<fc?C«ofc. 
[01 35] 

*e«ftsc*9e«j-fiiEi/fc*»flys." 01 0 Btfflii7int?. 

01 0 5tt2}9J5CfiCi:Wrtlfe*3B*©*fllllD7U- 1 2 0 0t3t£3£fSffilC7ifflL,;fe 
fflt^f 0?ft ? . 50 
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01 0 5 ( ol ) IS^S^TK-Ka^Sfc^aC-K^cpft^ig^flJ, 0 1 0 5 ( b ) l*3t& 

01 05 (ol) c»u7. atejinsi 5 0 ok, * v 0 7 . #.^§-^ a tj bp 1 50 

2 V, 1»!<!>3t«ftl7U- 1 503V. ^ © #J 3P IS E 1 504V, 2»B<&afc«lH]7U 
-1 505V. <B> »l » R B 1 506V. ft « ^- W 7j 8P 1 507V. * * £ « * - I- 1 5 

0 8 V t £ * J . 

01 0 5 (ol) C ft LI 7 . ftfli ft 7 U - 1 2 0 0 ?, A2>ft<B5*SM^© / &M;5liil7£2,7 

ai a * « «. « ^ <p * - Ft^stu^ vf?8H Tffl n z c * » >j . z » £ ft ©at 
h^^^attflPS'J-?^. s»tt««»tt»A<. fits? 10 

[0136] 

ftffifS"fi^#£»<i>^^-gJi7K-f- 1 50 8 t*tUf9A*» 1'5 0 2 # * *fSBB© 
ft £ & IS S 1 5 0 1 CAAttl, i t^» , 2Sc!)*«lPJ7L'-1 5 0 3&6M 5 0 5lC^') 
2«l^l5lCfilqira. aja*-J*-tJgfcU7»»S>**ejt;!l?-l»1 5 0 8?*?3ft4s 

a » i 507#>4iH2>7*i3. *xfcfflc»u7tt.. *«fafttx*<»zfcttci 

SBQ*flifll7l/-1 5 0 3JRi>28l<l>**|ia7l/-1 5 0 5 O2fiH^»', jg K ? 
STtf-KQ&c^oTB:. ** Rl 7 I/ - tt 1 tt"? A I) . ft ffi l°J 7 U - 1 5 0 S 1 5 

0 5 1*. ^ft-rftfl>3t«fil7U-n<!>*«^t|t|B»C»-3»lStU7l8«l«"J«ir'2J&W<?)*"J 

am s i 504^^1 5 o et^iiYaiiU7ui. ss ft . cft*?©^?!*^ 1 ; 20 

zt^vbTiJiHflUT?*.^. ft e a i* . a it? . js^i^es^qi^s©-?. %m&' * * 
Aa^BP" , ^iiij, " a jb # * - " H7, fc^Aasvfc-s-fliasj. a^ik, 

[01 37] 

*£«^i<5«!<5SISfflt0 1 05 (fc) t »l) 7ifcBHr 3 . C <D X Jfcffl <P * fl? I* , Ifl 

<i> a ai 71? - h 1 5 1 1 ?* u . sn*<j>#fiiiii]Hi2 1 oox.-xanxsz 1 0 0<5l 

R^1&#&M%Ql5fa<D'&%VQ)X&1}1&-\- 1 5 1 4<?)^t#U^.'fi^-AiH^851 5 1 

it*i/7iu. Htt*J6»«zecsir3t«iRittszi ootsumdt*L7i)3 

H7 1ll7^7t, $£©Aai7J7li-hVL-7t*4 11£7Ml,*iI. 0 <?> ft S& ? * 
r Ktttt . ft « (5) SIS Z 1 0 0 C <fc 7 1 o©Aiii7J/tf-l- 1 5 1 4#ffiK7:ll7l)2J§ 

* t * u , «tti*flS<!)AJi**-i-co«;*it«itLfej»et*r. 0 7 1* M sn 51 z 

?rt-b7Affi7J*-h 1 5 1 1 V ftffiftlfS 1 Z 1 00V 7 ft 3> fit) CM L 711 I J. AM 

& 7 ^ <^ 7 > A ai * # - f- 1 5 1 1 t xmtim ] 5 1 3 9t*wcffiir z c ^ 

. »JifiC8»ll!C»»CS!?. 7 «J C , C©J:"?«iia^^t)-tt©Aai^7K-K0-t2v 
I- t & & {2 v h-ft(tb7lU?UU?U. 
[01 38] 

3tifilRI(!>l('a35ftC-)H7K«t?. 
B1 0 6B%iilqlKiZ 1 0 0 *fett JtHS? I/ -iJllJlIfit B?ft 3 . 40 

01 06 (ol)~ (K) c . »Z6e>3t»»*cmr3t«fii»ttzi ootflctv. ft 

^fiSlSlUSSo 7fa^. 01 0 6 ( ol ) ~ ( k ) ttHftJU&ScayitZB-B' ® ± 

© 8i a m b& 0 7 & i . 

^Q*ffii5Rlttl2ate7*)ti.t3:. : &EiiQ)^n:t7J l ;S[uci>*.W©Y--> , >'tl5it75r 

<. ftfiilti]7U--£*§2§fi97&ftl*, SSittSlT tt7»»?r 2 . 
[0139.] 

0i o 6 (ol) : 5/ z 1 o i ± c . &Aa!tt4>»«A8 0 1 tiflfti y ') □ 

>Kftffii eo 1 #7- =7 t: t cv d ft c j; •) it n ? 41 . 



(52) 
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mm t *§ 1 1 u *s x h a 9 - > t wax u . 'tofc, h-7-fiv f ^rs^facj; 1 ; a«3 

010 6 (f>) :lf58 0 0 t, 8 0 0 d^^^S«9i|lS 8 0 2 tHtf (T 
iN) l«>JII?»lftl. HC*fc«Sl)««8 0 0GL. 800ceC©^?=|Pl^C^5r 
7 ft 3 . 

TiNiltt, T i t^-^v I- HfeDC77? I- □ > X/! y * iSCJ; 'iJJRU , 
[0140] 

010 6(c) : D>lt7Ay JSCJl'JJUirttv CMP««tBll7 10 

sqs * n $'J ap c t t a <b u . 

t nflSy y □ 7 Kff S 1 1 6 0 US' til . 2 ft . JR * U T tt ± SB 11 

«. ft ic y 'f § Kffi^is*tt*iaiffi (-nsfficffft?Dtxi:7Simtiii/ ; /x h 

01 0 6 ( d, ) : mix®*! QmW&& Z 2 0 1 U 7 V ! J □ > IftI t ?7 7 7 C V D S 

c «t v Jt a rtt . ^ss)5S3£^^h-7'rxyf>7 , a©^5£c c fc i )A9->'{bu. is □ bp 

Z203S^ai*l2Z01tia;Lfe. 31 9= a 3= ft^ftSIJS! t a Ja 3 2 2 0 

7Uvf y^SCJi'JA^-^ftUJt. 20 
[0141] 

0106 (e) : IUKSV y Jt«71t, 552£i)1SttSl60 

-*«C**#?DC7C7ll|i!.ftZ lx y 7. h ffi ) ^ ^ «S ^ V yzi78I«ytB?l>3C 
*£{B*3. 85 2 <?>&!&® 1 6 0 81$% 1 1 6 0 2V|b]1>#H-?*>ZuV#H* 

ft 3 . 

01 0 6 (f) : % tii til ft C Z 1 OOtfflfflCfrliU. tttt»ttS>flHC**U*ttZ 1 0 
ZtttatZfeibC. HSIftiii&P^lvf ^^ftCJ; 1 ), 91 1 0 ® & JB 1 60 2 
£&f$82<<>®SEl 60 3tra*Ctttt»»J:';'**JlS<A*-;MtUfe. 

01 06 (*) : * «uap tt 2 1 o 2 1 *5K t J v y □ y at <b ii 1 7- 7 * y c v d m ic «fc v 30 

0106 (Iv) :»ttII1(!>»8i 1 6 0 2 Sf»E(i)iSll 6 0 3 t, x K =7 * 
U7>?:ntFD*y|! (T'MAH) iSC J: ? 0 i y H y f > 7Sffi C J; , « 

m » » z i o 2iE»<!>iDaitau7iy f >7»*u.'attBittM 04t°ri&ieH# 

[01 42] 

>XIC. *Z59X»flUC3irit23t*|iaRii©«it*3*C-3UTBlflHri. C <i> & £ £ I* 

. * u mi ft s 2 1 oo0K*a*fl>-»©i«-*fc«;.. £&<9«te±ic@im 

o 

01 0 7fx*srafti2 1 oo©SA»«<!>#nH©i£baittt»afr?itttipxrH?ft? 

01 07 ( ol ) ~ (i) C . «*ttfilt.l!:t»l/fe. 01 07 (ol) ~ (i) t*B-B 
' Jfc± <?>»r Ill&H 0? & Z . 
[0143] 

0107 (cjl) : yyD>t*n o iic> s^Hs*7t*j>x , ?-zvy=)7gnbK#7- = 7 
XTCVDftc^'jiiarii. *t <?> & . niitt«t*viA^->t»sKUfc7»KTZ 
7tran*.3:«K«[ft^i/^7 ka^-7 rttt&m&rf? its kjk» c d: ■) - 'a as 
«<3?^«:viji?[Dif^«:<9fticc)ffi;?t*-rzu i y7h-A7 7 -7tPjyu, *t 0 & . k ^ 50 
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0107 C b ) :«B280 1 A&*j!i»»«Httt*t3»tt60n»ftf ( 

t i n) i<E»jii?»ati . 

[01443 

0107 (c) : &ttfiP*}vmffi<9^sfc>ffi&tift ±t i %.V)o>m®.mQ o 3 * u t 5/ y 

»(9¥ftCJ; , ;gfiSff^o>diBPtt7 0l*ttigc9@mcA5'->'(b7ti3. « ft , 

010 7 (d.) : #*Jt<py 'JD>ItX^y ^SSCJj'^Jtllrti, CMPK«5tSH7 

■»fc*3^iK5'y:]>»tf*1<!>»»*1 7 0 2 T- Z . . ©!&S-i:U-7tt±IEH 

l J7D-iS'Pf : 7'fIyf>7CJ;2lyfAv9atfflHJcmiiJfJ. 
[01453 

0107 (e) :a«!itfM 0 4^1,7. 3tfi«*)ltllft7*lttt*r7 7Jy^: 

C/i'JAJ-XbUfe. 20 
0107 (f) itfftHOS/yDyKtXAvfftC^Vitar-tt, »2®»ttSl7 0 

* t 3 . S5 2 1 7 0 3 US5 1 1 7 0 2*HUttH?»>3C*tfiE* 

ft. 7 . 

[01463 

0107 (f) :3t«filRS2iOO t <1 »J C «• « L . tt » © M H C * S'J 8P *t 2 1 0 
ZtBitUillC. ItSDSSSwi-'^lyf ^rftCJ;'], SB 1 S> 1§ & Jg 1 70 2 
^^S52©ftSa/i1 7 0 3tle]i$n:*»8P#2 1 04J; l J , f"! ) J2;< A^->fttfe. 

0107 c iv ) = * *u » *T2 1 -o 2 1 * js r z v y □ > « <b « 1 7* ? * 7 c v d a c * v 30 
'mm fit, ^«»ffl»/ae*K7^xyf>7*cj:vffi*<!)ttwrc/c^-><bu«*j»tt 
n o ?nfe. 

0107 ( i ) 0«fiil 7 0 25C*SZ©lSSi 1 7 0 8 t, f 

H7>t:-)/»i:PD*j/F (TMAH) »C<t; ? >5 i y Hy f > 7fi«C J; 'i , « 
SUM 2 1 0 EI«9lDftll7Iyf >7BSt, *ttfiP»tqI»«Blflft'JIR?-ll 

fe s n c e ■ t t . * fe <d % m fa n i # ss sk * z . 

[01473 

5jJl§a 2 10 3 ®PttColl7. 010 8. B1 0 ?tfflll7l«t J. 
01 0 8 (ol) f*S*V£ZP3fi{*t/Tvbfe0-7-£>I. CQ0?tt, R Ji # 2 1 0 3 © 31 
S* 2 1 0 3a.lXttli£feM%tt-3-Ml7'. « ffl W 2 1 04lC#m3l7J#ftfflbfe*? : . C 40 

*it£*,zicSfe^T. ffifiP#<9*£H;&icflj7j#*i' 1 z few. a^mifjtttitJiu^n 

«<*Zaif*ttl*»>3<5>?. 01 08 (t) <i> £ ? IC . Jl 8P 2 1 0 3oLt/J\t«^«:iC^ 
SJ??- Z * . £5£LfefPB>#*!<4:flZ<?>-?&U. 01 0 8 (a.) . (i>) yt?>i«9^«:<9» 
&t, 01 0 8 (c) Cft J: ? C. R8#£fflQTlCl&JEilci>4I>:|B)§!c/)£fflt#-fZ 

j;?«i»;i:u7t. «ffl±tt±<HD'icajtz. 

[01483 

jsait&tt'nr-fzttttyc. f iacb7t*t)«ii. 01 07 (a.) <p<£"?icRii-&ptt: 
cut. ^JS«ttt5< r^. + ;&etr?»jK;$i<«s v. s&fiPttcjJSKlBsy^ 50 
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Jft R tt «fc V '> 8 < « 3 . 01 0 8 (c) ^ H « C . R**©JSIffl.©TC. IS&fflOfiV 
|ilSC5)Sfflt^t3P3ftt^ftr-t+fe01 0 9 (t) ©J:7«»tt?t*t>«U. 8ft * I* 
HI 0 8 (c) 0«ftVliBB*?ftI. «H2 1 OSoLQfflftflr&t'J^^^SMt 
ftffBI 0? (c) 0<fc?IUffi«3P3li-?t-li&«?C'i:l3;-?? : Z. C<3>»ttl*P3«#<?> 
fiP#t*1Il>#. SJI»fig?J) 3 . 
[01491 

B 1 1 0. 1 1 1C, B?7TJlRUfc**qi<!)Si£5**»tiC»it7£bi»ttC*StI. 
01 1 0C«U7U§ 2 0 0 5ttfl»tttit. flllitt 2 0 0 5 IS, B? 7CSUfe35Jt 

#j0S8Ptt7 o 1 [Bi«0«sjt*^-rt0-?^3»f. t 10 

©JRtttfdbSJflt? 0 1 V t* S £ o 7 1 1 3 . 

SPffl 2 0 0 SttftltttHlZJ;'; . 4 41 © * ffi 2 3 0 1 © ± C . S&^^ttCSEJiJrtl-Z 
1)3. flf © « . fH PH . £ ? * V (* , Uabi^'J. *S 1* 85 # 2 1 0 4#^>!£3£ff^lUJ; , ; 
C3 aitit ©WtiS 2 3 0 1 ^«ttU«ueH?ff*9»tt*U7. »« 31 W ft 

<5H*»mittT?CV»?^ ?. Afttf f»Kt7Mlltt, 09 7 C St t « *tt ® » » 

?*?3*£:i*i*©£&S5ttci?Ri4r. a .1 0 1 ©^5s^j-?Ji^^> $A*#9«>in?£Ji 
t) . 

£b »flt * Jf* fl? * 3 feil)<57 * K YX^tffa'tllCiU, Cfti;£iffl5ffl<9*? ! ?-t*8«|JR 

fly <?> j; ? c . *«c«Pi;t?c vcj;-37i8tecXf < U7, *»«tfliu**-<r3. 20 

[0150] 

01 1 1 C«II789.Z 1 05f*£bfiPiI[t/Tvt. £> 8* 2 1 0 5 I* , H? 7C»U£X* 
A <P Ci 9 tit 7 0 1 * tt - S» * « 3 « ttt £ » C J; » tf? ? ft 3 # . *t«?>flScHU7l*±leia 
83ffl 2 0 0 5 V |5|«?<fc 3 . 

A8P flt '2 1 0 5 1*. Stt 2 3 0 1 ©±Ctto7U3®7»l*«<, «tt*«tt0lll?$fflU 

7ii3 <t?a»sr^s->7ii j. 

[0151] 

dbSttZ 1 0 51*. 4<10«ffit^5X'f3fflC. tAflme 0 1 ®»«"»C, nr 2 Q> A 9 
->IU£o7ff*J5)Cl,7fi<. £ASJ*7^0 1#**tttt*?»J*rft7U3»ai*. £ & 

8ntt6 o 1 &*<9*m*j*9-ytt.ttitt:iLi)». £ a 0 # 6 o 1 #$^<iiSJ*}<9}*£t* 30 

. 3i A » 6 0 1 MM 1k%® mi, 7 » H . Hft9A?->C < fco7f «<5« 

ilt ^ £b HHIL 2 1 0 5 t JB flf t 3 . ^ ffi 2 3 0 1 t* £1 8* tit 2 1 0 5 9llQf flSCd)^! 
55? t 3 . £ U . CH^ttfflC, SAB3»6 0 1<i)]ISilCI*. « 1* 85 fcf 2 1 0 4 (U ^ tit t 
tt»r 3 *.d»0$m8J*} 6 0 2 trffct 3 J&Sfr* 3 ■» . IH±I*. llEiffl2 3 0 1 t 
»* * 3 V * IC, -ftCWSfcrZCYl*"?**. mfis 2 3 0 1 t di 8P fit Jk * <?> V C ?> IC It 
it 15 it 3 1ttt..i!bB5ttfl>TCtffitf»i3»fttt, AS5flt3*Iil23'ffiCJ;3#m*S#fS£ 
IT, Cfttf«l*a5tt2 1 04t«iL7lHfi»Ji?#^7ftI. CO»l»S< 5 
IV. *ttCttt3SiJln«fiEtfi»*Ufc«fc. « Si fcf 2 1 04»QamtC*«Lfe** 
IH8U, Ut)1> Jl«a£»564tZ CUJiI. 
[0152] 40 
01 1 21*. 01 0 1 CffUtl?9Xltfl9R»Q%III|ftiZ 1 0 0 t . fi & 1* ® 
IC3I^T2)XjC«)97U-«;iU«PX'r3»^<t). «#JSJ»<P*J*Jf*aS'£Si*H-?»>3. 0 
ttlfltSICtUiO. * /J\ <i> « J£ t /Tv U 7 ifc 3 # . *H±ttU<?>J;'y«f;|tSJ?tf*J£ef 

0 c av 1 1 t . H^2io2" ttz«©*«foRic#*?ftfca*««j»tttffir. - * 

CRtl £ IC 2£ -<l £ i§ S . 1 -3©P3<?>J5HK:H:8«OP3**IBIlCl»IBUlS<a*. U £ 

* o 7 . *a ft'j si # 2 1 o 2i*s*2 1 o 1 9nj5±c*iH«iceflB»«;t3v»«f3* 

* 2 1 0 1 *.*«y»tt<9fltet-a?tt3;?Yflf?*3. : SiX93t«(6]^S2 1 OOt* 

iftt7-icftj»*. «*ya5»©ffls»-sau7ii3 vii*t-ft^u7«#«ii | j8n 

tt21 02' ^^iSJt'lCVflt???. iftCifvttUSlltf, 1)K7c7l/-<?>ii£7« 50 
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tmnt i * * ra ± <o&mmtt t -&itt i c * # -? ? i ® i* ni> -? ft 1 . £ u . i # 
jioTt, z^Yhu?z«cBwr?»eMc. £ « 13 ± » at . & z# , «c»gs?4iz<i> 

-7* . *S $'J SJ » tt 0 1 o 1 ©J;?i:4i»TIiti. 

[01 53] 

01 1 3 I* tt VJ 8 tt 2 1 O2^MX^ff*«-5<55iHB?-2fc<y)e>fcl^0-?ft7. HI 1 4 tt 
±ie*»*fc»1S<P AH 83 » 2 1 0 Z"tffll)fe3t«|tj!IIZ 1 0 0®HllH?}i2. 
01 1 3 (ol) CjRr«W»tfZ1 0 2 tt . milSJZI 0Zc©3fi85ICl5itHa*.7l-y 

az 1 o Z0L<9£W£iPi*tt&£iD]iu£aiu*iJg*ga5z 1 o 2 fc 1 11 n m 2 1 0 2c© 

T HI » C * t Z . C <S> tt SU 8* tt 2 1 OZB.'BH, ft 7 U tt . 01 0 1 C * f <fc "? « . 10 

s«2i oi^HnaJctttuaptitiftit^Jii&cfflu?. 01 1 4»n^»u?c, 

« tt! 8P tt 2 1 0 4<?>°Ji!)eB* OYtt ftUYtl^Sfitt, * III SJ tt 2 1 0 2 9 K ft £ & 2. 1 

0 2tQ*Z^^it. 1CZ 1 0 t/l^llKBCltrAJ. C<2><fc?IUt2g& 

tt, * m 8$ tt 2 1 0 2 # g « 2 1 0 1 *m&?j»&9aa#to* i) * t>r&# 

B13 C t * « U * t < « 2 £ # ft I feiD? , J* ft £ 81 2 1 0 2 t CJ;o7lESfii»t 

< -t-#«&g#*§>>*L2«£-?IU«S. 
[01543 

01 1 3 (t) C ffv t « *U » tt 2 1 0 2 tt . 0?4lC/Tvt^?«S8JlU^it3«l l J83«IC 
117. ±lE«^ESt^r<UfetCi)7 k ft7. tt£&. JkZ/ . 39)*tt±lE Viol b S 0 -? 

S4 B8 t <S B& ? 2 . 20 
[01553 

0 1 1 5tt** l JB'»95«3£ff*HI6ff*S&tm?-*sf£0-?ft3. 

0 1 1 6. 1 1 7tt*»*Ifc»*<!>*»JWa<!>*»fl!t»r»IBIB?*i?. 
0IC«fifl)T, 2 1 0 Z * tt0 1 1 2 *|5|«, ZflB©*ffi|6lliec«*r+l3ttft*ft'J 
«J»tmt. a»93tfil5lKiE t ai^TT 7 U -tfc U 7E l> 7 M»?7%*lfiOS$I 
©jlSSttEcfrliT. AS'JSJWttt^tZCV^-??!. 01 0 2, ft I I ) tt . 01 1 2 
Ct9fl*S?H7l)?. 01 1 5 (a.) cm*fca*IWffttZ1 0 2' tt, 01 1 3IC 

m u * *u sj tt z 1 o 2 © m -? ft , 2ffl9tt&U8Jtt©5*«£a3|B]±-t^?ftfc>-tt7;i 

«SU*.»<2)ftaJ2 1 0 2" tt#UllI. & IC B 2, tt , K8t? 2 <1 9 £ « 2 1 0 1 <0 

# ® K ± IC. ffi**C**CR^7*fett.7T*tt<3>*BJ'2 1 0 Z ' i>9*}|S)-f2M 30 
C , It £ 85 2 1 0 2' ctlSit. Poll iL 85 2 1 0 2' c <?> H 85 IC , BtiISif#&KV&75|o] 
C*tt***f-vAZ 1 0 2 ol t * ft Y ft S& it F* * * -> 7 U 7 . 
[01 563 

01 1 5 (£) C * t ft S tt S'J & tt 2 1 0 2' tt, ±leV|5)««fltTiC35rUT, 09 1 IC 
ft »*'J8I« 2 1 0 2t2t, XhyA9*tt«lli9lt, 1 II IC^ 1 7 tt 7l^ U 
*.^Cft-3-?Sf';. 7il/77^y h<9T<5?£9§C^7l)3. C © <S J5JT "7> tt , 0 1 1 5 ( 
a.) CStSUff 2 10 2' ct2«!:dt)ttfeJf7-. £ £ tt , i ttlJ-K,±QJf7->:U. £ *B 

2 10 1 V«^t7S!«-<i)tBffi^X? : < L- 7 ft 2 9 7 , !ftlC£8!V L7 9ltttt!fe5U 

[ 0 1 5 7 3 40 

0 1 1 8 S I J U 0 1 2 7tt. *5B«QflS<?)J51fe»lSc«t)7*«filRiS<?)iift*JHt»r 
0 7 ft 7 . 

0IU3rllT,7f^28O 2. 2803, 2804tt95l,952.!B3<i>18«St i tftYft 
f . 

if 2 1 01±IU££S3#21 0 S SMtttl (01 1 8) . 

H^ffi C1 003 n??v"JD>lfi2 1 0 1 ± IC . £ & 85 tt 2 1 0 8t*Kt?Bft 

y n>i»?7 7?cvDai:j; , JiB7tL, - 1 * © # , naiB9i?ar7. a ? - > t 

8 KB J; 'J , £ & SJ tt 2 1 0'8 VSl?Hl>»tt<!>fil©I»t*r7 h A*-> 

t » 8? U . ■* <P « . K7'fXvf>7)S©¥»IU e >; , ;gfitir#«:ci)ll^83ttZ10 3»fffm 50 
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MPtt«tsi»T5i&a«tiB*u»cT. J^fffln 0 3 <5»ai 2 1 0 3oL»Bair-tt. r 

iJC^Ht^-A-rttTTfflftrttX. 31- A » 2 1 0 3, Jkz* . ^ii2 

30 10LV^i)SI©alKe^i)B l l)CMP*^ i f : Vt^U>;lCJ; , ). 51 ^ «J « 2 1 0 3 <t> M. & iS 

# ? I* . JS ff 2 1 0 3c3L^^^L. ?fSH>"J3>l#i<#4t J. S.j^a3tt2 1 0 3 
© JR A » * » 0 . 2um5l2EU*.. HSt^fSg^ 'JD>ffi^9i 1 o>&&J!2 8 0 2~? 

* J . % 1 * t T (4 . ± IE JH* C t . Jt'jaF lS^^3ttt*^S, ft 3 U tt . 

-*fl9c.**tf7-D«xc;-7ffii)»Jti7 u->*7 hi^>$&l : ; y n > t ran 3 c * 

[01 60] 

ail?, » 20HSS 2 8 0 3 trfSEtl (01 22) . 

^^SV l JD>ffitXAy^5£lCJ; , )^5&!!P«2l 0 3c?>$ti!SHJ£-?g<y)-70. rum* 

nt tt*.. 

[01613 

aiC. ««B3» 2 1 04<9iSm#£2 20 1 *$«&E2 20 2 t »Kt 3 (01 23) 

o 

gfl#!2 20 1 >:£2gttVLT. ^ ') □ > Htl t ? 7 7 Y C V D J: 'J , M? 0 

• 2um"?iiiertt> 3l9=«Er . 3tS»1S«t*»3«mftii2 2 0 2^^2. 7 ^ 5 Z 

±lessK , i:±iev l >iD>s^biit. ^ ti *f a , ?ss^fi3*. Jkz* . F7Uvf>7* 

Ci'JAJ-^ltUfe. IS<i>lS-?. S«2 1 0 1 9S»fliC, «»Jfl5«2 1 0 Z t »fl? 
tZtiJ)(5X'H-XtStfe«, S§m#E2 2 0 1 l*S«2 1 0 1 £ V /Jv * 4ft C » flf T Z 
. * . «lftl 2 2 0 Ztt, ^lftS 2 2 0 1 <9iC«? J;7C, ^ *l «fe U /Jv r « C » 
fit Z . 
[0162] 

3! IC, »8<5itl-2 8 0 4 t»«t'3 (01 24) . 

?^8<i)5/ | ;D>ItXAv^CJ; 1 ;, 1 UlnJIittt. »3<?M8&S2?04VU*. 
. SB 3 vm&S V U "7 «: . ± IB JH * C t . tK U 5 K « ^ A * tt # tt S . ft 3 U tt 

. -»«IC*llt?OCXC7ffll)U3 l/VXH^f BSj/nyitiVtfflU?: 

[01 63] 

»! C . * »J » » 2 1 0 2t»«tnt-Xtiif3 (01 25) . 

^aSJEft. ^C/. K7Uvf i'^SCJ; 1 ;, SBl^^ttS, »2©iSaS, ?rc(;6f» 
3C^itt^t|51^ICA7 , ->'(bUT. £«2l0 1©J3iitSJ|C;Bo£aJ?>'tf»£U. « tu 
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1 »gKU5UJ;?Cgifti 2 2 01(j)Xfrj;nXf<LT3j<. 
[01 64] 

»C. «W»«Z 1 0£t»«t3 (HI Z8) . 

*<tv i n>ffit?77:TcvDai:<t; | jgto. Bum?i«?ti. ?ssia. s& 

. h'7Uvf >7SCJ;V, A>->itl7, « ft!) BP # 2 1 0 2 t » S» U . a a . * 
ft'j ffl « 2 1 0 2REIf\0^«CliR? * <9?ttS < , 01 1 3, 1 1 BlC/TvU^.^plUS' 1 ? 

WWft 'J ft 3 . 
[01 651 

ftftC. iSifDiSStfi? (01 27) . 10 
8t£t2ai12llb353<i>1$&S> 2802. 2 8 0 3 3j J: 2 8 0 4 t , -7 x y h X y 

f > r a «f c <fe ■) . BanaitaL-?xyf>cri^*L. ssittu;tstti!«2 i 04 

e> qj » £ B # . £ tt 2 1 0 1 V. « ft'J BP tt 2 1 0 2 * . £ & BP 2 1 0 3CJ;o7ffiS(i) 
ffimc*»J?*lfeft*fill*f:2l0 0tftt»Jfl.fe. 
[01 66] 

U©&i£££-?tt. « «! BP # 2 1 0 4 9RI<9t*8i^, S A BP » £ 1 0 3 Y £b <9 H « 
-*&»-&t>? 2 £J (02*) < « « BP 2 1 04#iffi2 3 0 1 #»J»*3ia**itT*« 

t3»6ct, a » y » a tf r . taaPffHtc-sfcufcttScftz©?. yods?- 

[0167] 20 

i7)i^^*ncitf^ $^-<9fift8<Pft'JSP#®^#o5es:-?&3. a^anwr 

«4SttfiP«t^S)?-?r3ci)-?, «MaP*t*<9«*C*3«»#'>*<, « *8 tt * * it # '> 

* U . *WBP«^tttt*»<9*flf t ffSC*«JeKrJ, &fc}3tQ ON/OFFA ( 
B#«ttK:»iJZ8/NJt. ***fica»it3:]>l*77l-.tt). tHiTf J. 

BP#t1=;t\YUT£&<^>«ffitEE?-3::VCJ; , ;, 1ttjJ&fZ*li^fil<?)**lRl^gjlB? 30 
9) 3 . 

[01 68] 
[fgBHOJbSI] 

* ?§ BB I* . VA ±Wl m [, & J C fcm T tl 7 1120?, asKHi <<> fg fJB C <fc ft l# , A M * t 

ftftQ&ftTjftt 1 5? tt 2 Mft ft C£ X. t ft 7 <fc 7 C U £ ® -? . A Si* <i> 

5 ft t 1. MXtt2i**.ftC*tT**fttfi7*JtV*U«»ftta#H?ff»)»f5?3e-?l»«: 40 

tS(, «fflt?A«3t<5)**»fMIRr*l3CV«<. **tt!*Sflf*«IH«-ffl*Cfc* 

ft * * <b a* # > «s < . Ktb^ff#is<%jt^-?. «»Htv*«<ttf°j*-?e:]zi>-?. ft « 

Sl5KJi2<i)5gaBCJ;tLI3:. AS>t3tt>5tSr3S«?StSIiC)IE^efttt«S5?tia)S-? 

«<i)2ittiaicisrn3$Mc^t»iffii!)tti?siL7, s«±<i>£&85tt 
<5aict8i«:itt^n(!9U7ii:ii,feiffii:it?)it#U7, £ & 8Ptt± ic «t fa u t« 
■ r3*»tt»»±QiR»¥S-?Ati3t©JR*t^ftt 1 «i2i*2ii&;Sftiu$*.3*&c:^ 
ffi«S«±Q^^BPWc9^Hic«^t«:BPt}^^ftUTE5 1 JUfeft?&li©s^ffiic*«3m 
ffitHH7*i^itfi?i?i:ife07, a»tt»«tatt<?>*ft'\*tt. x i* . $ tt 50 
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-*fE»#£5£-?j&se!EK:»<, «ffi-fZAfc)ft<2>2£S#&'Ji!R7-ftzu*s<, 

Sflf*HIBI«B*cfc* ft *$<t «tt«Eflf6<*KSI-?. *X OHt * Ik ft <b 

X h-?. «SS5JStS'JliRra«U*fil5j^atSE«riCV»ai3R3J:TCa 

[016?] 

»sfrft*.a»tt®a»tt»«t. *a±cH**zc*tt<afca±®£jiiaJtt±*2» 

ir?a»tt»«±<!>aiS¥S?Aii*<5fl»Jnt 1 ift^ra: 2»^iRinr^^? * a c « 
«5ic^«^mc[tw#bTS«¥®t^Hicffl^ft^tt«^ti»s-?^5r?-4ifear#tt 
©a^«fintttsa±<9*Hiiic«a:uTA*t*<4)>5^^iP)t«)ar3ffl;s-?«^uT$^ 

7*iflt<jyj:;cUfe.<!)?. a»tt»tt«?>*titC«fc3«J!t>»<S>e*t#IR0. 
NQUfttftlce'J . A«*<5J5tt£flJ't 1 M X tt 2»£lq]C£*,T3t<Ifatfi-?4ili& 
**IJ»#JEC*S8S?rF»#!CCS£3£-?]&«fc!EE«< . «JB*ZAtt*<?>at*#SJIR 
7 il 3 C V 2 < , «««5IS»««IB«ffl"*Ct* ft V*<b IE ifr m 5 # 1S < « 

ksi?. nsBft v *«ft# x k «ffl«j«eiwiRrti«i)*«fii-^3*t«* 

?3:««U TCS^fc. 20 

»se?ftfe«»tt<pa»ttiatitT? c^a<«it7S*±<i)««itjtt»tt.»tt 
<9*ffl<d>SAvs7a)Si»a±c«»tt»«tftt»eflj<i)tti-?Ki7ti?siit» 

■titfl nWftXQ&MtXBitt ft * «y*a±©aA»»©J8Hca»tt8J»©!lin^«lfllU 
T^ffit5Effit3 J:Kbfe«7. A^3tQjg^^(p]t 1 Ife X I* 2»£lB]IC$;t7ftfll|o] 

X U V 2 «fc 7 ICS o fe. 

[01703. 30 
»XJR5^**!CJ;tll*. A«*t«»tXA»Bff¥a?»J»rftfeJR«*St*IBC 

«a^et)-tt«5rr2isii-?^E)r7-*Lfea^tt;©ap«'BP«tH^ticvs<ft!sr?» 
a±©«»riajBttaj«©*flt*<?)ajav«7aAff«±ca»tt»»t*flt*e*<!) 

a»ttaitf«pmnv«i«iiUT*tttK«r?j:7cufe5>?. ft^atmisicAiiu*.** 

<P***JEtf3r**«'J. £«|lQ!tEt&%«lffX!SitiI. 11 « W« Ht H ffi . B ft 81: i* * # 

t 1 IS^tt2i(fi^(qllC$^T^^Iq)-?ffT«Jt^ft , Jil^SlU®$«l-?^ll)^SlU5?S-? 
»*tt<. ttffl t 7 AJHft© tfSUPR ? ft I C V tt < . atftt9tKtf*fllllftH*C 40 
t 3Mb V «fe ft # '> 2 < . Kfi?«ff^-6< i i»3g-?, ««Ht * * lift * ? ft □ X K "* . 

S5 * ffi 6 % $ C £ ft I* . A « * t JR « f 3 7 ^ ^ Z 0 ^ ?R 4 II « ? »S3? r tL « « ¥ S 

t«rac«i^^fttt«s?r?sii-?^5jr7-ftfea^^0aff?«;a5«tEist-icv«<®! 
tri*a±©««r^a»ttai»0*tt^<!)SAv«^ajSkaj»±ca»ttw»t*tt 
flf^ffi©w«7 i Bes7ft3^iitfmr32ff^cp2p«:B5«^ii«vsa±03i^i3tt 
<9aiirtr?tt!ii!«<5Si v^isib7iffitEit3 j;?cit©7, jR«¥Sxt*a» 

9&«*filt 1 »Xtt2»^|6]IC$^T3tffi|Sltff?«jtVS l ja)»g5^^1-?rFS^5?S 
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ic t $ it y &tt#'>5> < . wtmmnttfe < want *j*«ttiif=r*-*eci&3Z 

S*ffl7<?>3§fBlC<fctU#. AISftt&ISTZ&tS^Kt&IllCilRfr^frttmffc-fZaffi-? 

AW*QJRW*filt 1 » X R 2Baflc*fc7*«fatfi?«JtYM«i#!EE:BliSa-y 10 

# Rl « "? □ X K "* . «ffl3S*t*JIRr*l«ll3t«lfllR«ttt«r?C^»ffll*2J;7C 
C 0 1 7 1 ] 

a*JS80*i*icj:*iBr, Aisftt&isr3&as¥i3tfciBicsi*£:t3tt$i*-f2S*K-? 

K*t til & m**tist % # v & WL±v3L&8if)<Dmmiotomv: 

fftt9«nv*siiiiU7B«tB!B*zj;7cufe<?>-?. aBttwaiuiSE^efcirtifc&ls 20 

* » 0 jr » b .© * » « * c 7 a « u & w * » ra » * a «j . *siS)HEtAttt?±ieii 

#»J«»i*B«tt«»a*C3iritI 1 B*tP3»ttYU7W«B«<S>BH»tK v M* 
CAferit7C>{CJ;yJ€»««»ttapacA2*»«B*»tt©l»«B*©l»IBaJ»f* 
ttiDJBVttZQfcKtt'JSai&aBBtfttmL. AIS*©SlS^l^t 1 tt2i*2ifi£lR)C 

*jt7**fttff>iiavw«»f!icii»»i->ft»*r**?j»*e*< . « « r 1 a is 

is^jf^fi < want ^*mt*g*?«D x h?. wr? tusn* 

a5KJS?<pfgB§iu<fctLf3:. AiS5tt,Ris*3,Ras¥St$iEiuiiR*£fc>tt&j*-f3»Bi-? 
»*rftfea»tti9«y y □>«fti»^«?*»tt»tttHttic v*<*ir?ia 30 

»tt§tt®*n>!«ftU7ifitiit3 jitcu^o?, B»ttB#i*BuaaaftB 

£»»B<t?*^4lCJ: , jailRRRCtfi7 3Btttfg«*flP-SRl 0 kHlUlQll 

s> rp # °r & v « . Ais*©>RiS£iq]? 1 BXttz«i55flic*Jt73t«flite'y«ft>:»'j 

• *«ae»?rp»ff!cc*5e-nBi«eKc*< . «Rr.*A»*<DB«*MR*tizu 

Mft^mtlClC^I^IC^^XFT. «fflR*fc*'JR*tl.tSUJfeafolR 
itffi«t ZCVtfK^U ? CSofe. 40 
C 0 1 7 2 3 

a * « 1 o<s>**ic«fc*i0:. a is at t & is r 3 & « ? s t fcmicffl^fcfrttfcflrr z 9 n 

»*r32»tt<ptt»tt»tt#^« , ;Ba±<paA»t»<PBBc*»ttBtt<PBBv«B 
U7(attitn»c-R«?»xB;a»tt»tttt*iftt*rme**tH;7 

«mtt«}S2!f«liSV>SlPir2^?ICUfe®-?. &R©mffii5Cft£lcmffl:£tM=b r tt 3 
C*CJ:«J. <fc9«i)flBRS?aftttStt?§ttq>£ft^*tt. 3Jtt. 3 1 ?= JS6 ? £ tit £ 
fttSff tt. X tt . ««q>fl*tZ«fcfo?BaRlCMB*-3C*ttai*3«fc7C$! 

y . Ais*Q>Ris^iq)t 1 i^s z*i^iiac*it7*Bfiitfi"?#ttvi | j«i»f!ec«»e 50 
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tliD. KafcjfcCJtVSHl (G) ©ftr^SMMtlii^-JfrBEME, J5 6f . 'J C y h 
VSQMftftffJL < V . At**0£»£filt 1 SS 2 t* 2»^|fi]C^^Ta'6lilSlt<7?« 
ft*SJflP;»!Ec*S8S-*rFtt#£j£-?J&St«< . «St3A«*«5»*»MIRrtL? 

c < .'«*flaastf*)aiB«ffl*c:e*ft^sfeft*!Ec'>« < , le » ^ j± # is < % s 
a?, wan ft v asft^ wae-j-bd x i- ?. ft/iajttMiRrftsuftflAfEBtattr 

[0173) 

?»«?rftfe«»tt©a»«w«tH36r2c^4s<tt«r2 (1 00) si arflt t * 1 1 

-*anc«st«Btt«in»t «»c»«frtiT. A»*<&jR«aiiiit 1 as 21* z m^iqi 

ffi»mjs#€<«83g-?, ««eftv*aft^Br«?jcc'63Xi>?. £EJ5*ft»'ji!R?-ft 
a* mi 3©fgB3c«fctLiy, AtJ*t&«T i jRtt¥Ht*ncfi*e*>tt*s»r z »« 

* ? tc u s> -? , apttS5«vs^a3ttci)«)aEat^T^ttT zn^iia®%*iia»refl 

M ') , AtS3ti?)S«^filtl«axi3c2iai»«lc:**7*fimtfi7»ft^M«ff!5Ctt 
"? fF»#££-?J&g e 3$ < , «»r 3 A«*-tP»*»f«"JIRr ft 7 C ^ « < . flIMfl 

a«»sffl^«fflsict$itv'*ft*'>5<, setbmj±#i&<*sa-?. « «b ft v * « ft 
a -? fe . 

[01 74] 

« * * 1 4©%BS[c < fct l f3: > AW*t&«t7JRti¥at*IBlc:afrefc1t»l«r7»« 40 

fe © ? , $^«P«95^ffttc)iai<5»tt(i5S!8t^wj c v^je«, mo, a » » 
«<9$fflfs, a^«:§j««i)^a5c?rit7saci)±siv<<)}s«$fin-?«s?-a7©7 i . 8 & n 
»ta*ft«L7a»ttH}(5ia3 ^ © h * & m ?r« ? «p *«j -? * z . £ & v tr « 

t 1 IXtt Z«fc^filK:*Jt,T3t«lRlt<f7#it>jW«i»ttJe»Ji-?fflb»f!5cKS?J»» 50 
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««»*fc*UR*ft«l)*«|iaRfit*ttrzu*tfffl*ZA7ce-3fc. 
1XA1 5©f£Baiu«£*ll3:. Aft3tt>&iarZJ£a^8t£liCit&frftfr1t<iij5)?rzSBg 

l;7MtlItn«cSi!i»aiJ:«»tt»fi)(«tli#*Jil»«I*»l)IU?»J 
»©»»3iaiCJ:Z«tt*ffi;»Sf£U7ficy, AM*fl>iRM£|iOt1ttXB:2lli;l5liOC 10 

* * t * « na t fi 7 »ft ^ w fli » « » » ■ ? » »f r c se * ? » ip t « < . mm 1 1 xm 

* <9 * * * MR r *i z c v « < . «««iaR**fflia«fflitct* ft v*^b #'>«<. re 
»mEE^i& < naift v **tft# m&-*&zi x h *jr u* 
^ no $ s t a *t * 1 c * * a * z * * c « -> £ . 

c 0 1 7 5 ] 

IS * JB 1 6©fgB3cJ;^t*. AS4*tJS*triS^?StSifflCiia^eft-tt«S!i , tl»ffi 

»Rt?2»ttfl>2 »'« v a # * « y s a ± <?> £ a an a © ■ a c a ^ tx w a <o * h y *s an 
U7itstiit? v«cSi&BJaiaaff*:i*siav*8?&*zifa©^:i##H«zif«ff* 20 

»5fl©a»ttwtt®»« 3iac£Z«tt$tttf£5eLTjBc7*i. s&sna^na^tt 
a » « a? a ©*«^®H«*«tt**.tf«jaj-** ! . A«*<?>s»^ioit i *& 2 1* 2 Kb 75 ft 

ZAfct*Ci>i££#i&iJR7ftZC*«<< ««tta«*BHBIB*fflB»ce*ft^*ft»f!EC 
'> S < , KK»«S^1S<*«51-?, afflftV»ffift^Rj«g-?1&D7h-7*. £ B3 55 * t ftlj R 

RjfcJRl 7<S>3BWCJ;tll*. A « * t & *t * 3 & Sit ¥ 8 t * E C fl * ft ft tt «J£ * 2 9 R 30 

atj)^ffl^©5^v«25iAB5a±icaff^«:apa-?^flt^tiso)«:«-?Bes^tLZ5P«t 

*flt»m©«i«i»#s>j«y . A*t3fe<5S«^iPit 1 m 3 tt 2$m^ip]c^x.T*<iiq)t« 
mt ti z c v « < . ««fflai»s«stiefct$ ft * & ft ge » ^ s # 15 < 

MSB ft * *flft# 7 h «H3JSltfc&iJR?115!U3fcfilliilffffit« 

«*ZCV#ai*Z«fc?IU£^;fc. 40 
[0176] 

» * ffi 1 83>5e«3C«*:ltH:. Afct3tt&fJ*Z&t3¥f§t2*miCl&^ft:frtt«J55f?-ZSB8 

ft o % & <d 5. & * & 2 & & f 'j □ > r x r* v y □ > g ft r # * ss z'Sjft»a±c«»tt 

95A»tt<5iiii:a»ttaia?ni)!»}iiiU7iiiti:it2 i?cu*<5?. £ & sp 
att««ffii^s^^ < * y , Ata*©&tifiiqit 1 » 2 a 2»;fiiq)c££.Tft<ii°]tff-?- 

«lSBft V **S ft » □ X h -? . «H««tMIR7ft«ll**filRittt*t2 50 
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«f«»<b^*i*B* t m±u t, A»*©&tt:i&ifot 1 *xi*2*ii5iq]c**.-7*«iqi 

tfi"y«Jt*»J«P#ll*eH-*fP»ff**-*j&«fc«< . «S*7Ati*<?>»*;tfHMIR* 

ft i :? * s < , #«ttaK#fi«m«B«»cfc* ft ft ie»^j±#i&<^s 10 

»?. ft SB ft V »«ft^Rl«?SlClSD X h ftEISfct tUHl?*lttU%*AlltBtiC 
C 0 1 7 7 3 

§5 * jm 2 o©?sef)c<fcfl.i3:> A«*tjR«r7s«¥«t*nK:ia^dfcit«aruiK 

Vttt*««rtl. A«*©S»^lqlt1«lXI3:2illl^|D)IC$?L-7*«|D]tfi?«i£V»J 20 
< . «*tt»KtfJ^II]ttB*cfc* ft ft tfJEC '>*<•• S£S)^ff#-B<£)t$@!-?.. 

««ft**«ft#°r«-?fcD7 h?, ana* e tun ? ti« i>%* mite ?tt«tr z c % 
it* a 2 1 osc c* *i bt > A«*-ta«f2fi»¥at*nc»fret)it*]5jftisi« 

«©*tt"»^SA^«75iA»tt±C*»ttii»t?6tt*S6<5tt*?e«rft7$l«t 

»t«UQ?i»tt»««Hltf*»t? O V>»IJ?ft. Afctft©>5&;Sl°Jt1 Ml X l& 
. «ffi*-ZAW*<P**tf«IR7ftZ;;*«<. IHfl!IS»«jO!llttli»i:e»{bVfe 

ft Ktt»flE#ft<**si?. ftHft**ftft#pjs»-?-fei]*K-?, «^js*se 

SURrftai)*«flitltttttrZC*#ffl*ZJ;7C«7>fc. 
C01 783 

ffl * Jl 2 2©fgeBiu<fcftf*. AW*tR«rZ&M¥StRDCffl*dfc.tt*fl?*ZJIH 

»©*tt*©stja'ij«7ijsiaj«±c* »■« aj»t*tt;tifSfc<5tti8-*R«*ftz$R* 
^5)rri2ff^«ci)A«*«ic>!tu^3tttt*ris*'ttii»i5«22^«;B5«»i5« , >is 40 

Ptt8P«vffl^dtDft«H , rft7s«¥8©>&^H©3ts»ma<i)2^«:finw>;i«2« 
«j t §4 ? tt z c >: * 7 <i>-? 1 *^-n:?)fit2SSi3t<9iis^^itstJi 

i0?ttZCV#ai*7<?>-?ONftS#*i*0T. A^St^fcl^lii]* 1 «IXtt2liamiC 

r?A^3t^)S^^sijPirft7cv5<. i»«flti^s^B»^ftffi^n:t$ftV'*ft^'> 

*<. lESimff ^fe < *S3§-? , «SBft * Rff ft# X K "? . ftRRRtsyR? 

ft«U3t«faRffit«tt*ZC V^iB*I J: ? C 2 o .fe . 

a*H2 s^^a^iu^fto:, AtJ*t&«*zj&ti^Ht*iBicfi*a*>it«fl?rzRR 



(63) 
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aM8P#<9*EY^I°JbT^ffitEt-fZJ;-?lCU*.<i>-?< 2Ptt§«tf B UffiStt V 

at»a*tttii8iibT««B<b^3mnb<9ff«eBr«Bv« 1 ;, Afcift<9^tJ;5ii>]t 1 mat* 

» < , £fflt3A«*G>MS#!WI!R?-*iZc>:2<. «*tta£tf*»IH«B"*cfc*tt 

. «sa«e«uiRrti«u**iqiiiit«<>tr?c^*iB*zj:^c«-3fe. as * js 2 4 
<?? ?g c * n f* . AM*tJRttrz£»?st*iHca*ft:f3it*j«*z»B?»j«*ft 

<?>SA>£«2aAaj»±ca»ttaJttt*flt»g*ott*?Ea^ft?$i«it»j»iri2 
<d a t*£ * c « u x t * r 1 x ft £ # «j * z 2f#i*8ij « » >i « i« ± © £ & 

»ttfl>HHca»ttaJ»©XII^**ll8U7X*ltBltI'J:?CU*:©7. 2 ff* BP » IC 
A«Ufe*3R©X*4l.«l»^|J0^©JR«»«P#JrtLTltt^l!0'\?)3t«fil©X*«f'BTU 
TOFFttl#8P&U?ftT. A«*©SSit^(p]t 1 »^tt2ll!l^(S]ir^^-?3tfi(Rlt«? 

• tt^j*tfici«ia?ff»»ii:ses?*8t«< . «fflriAts*<PX*#*uiR 
t ft 3 c * e < . «*toax**fflH*fl§*cfc« ft **ft iEitis#^<t 

* z c * #w * z * y c « -3 & . 

[017?]. 20 
SI * ffi 2 595SBBC<fc*lW, A«#t&$t2&fi¥$t&ECM*&fc>t!:«S)(:-t3»IS 

?W3sKrtL*.a*ttoa»ttaPtttB5£r?c^«<tttt3*a±o««t7a»tta» 
f^fl^•r^2^«;9i^^b7□z^ffi#^«?2^«a5tt#^^5 | )»a±<9S^S3ttcp^aca 
nxattttBitu T«aift v*fift©ttB#Br# v ft ') . Afctft<4>M;fiiD]ti«i2tt2 

< . «iru«*fl)»l»»lil?ji?ci;a<. ttttttaStffiftBiaftffiitCtftft* 

£ ft * * * < , BibBs*^***?. ««Bft>;**ft^5f«-?seiuiSDXi«-f. ft £ 
a«ewiR?ft«ii*HRit««r]cvi)fJB*u7c«^ wl 30 

si * js 2 6 q%wk: xtitx > A^^tstitris^^st^Bcjia^^ftttaarr^affi 
«Q$flt^Q^^V5!2^^8P«±iuafl^«i5ttt$ffi:^g^ci)tt«-?ses?-fti^[it 

*, t . iiufticitti tso ?tt3;?vcj:va»ttw«s>tt*»<?>fi]*t 2 ^ mj 
axc»ij»r*iT. Aftat^saa^ftt 1 »*f*2*i£fq]ic£*Tftffiifotfi?«}£viW 

«fflftv*nft*qrx?fiDX 1--?. «ffla*t»jiRr*i«i)*xfiiRftt«#tr7cv 

[0180] 

7 k ^^rftfea^«:<i)af?«:aj«tHSt^u>;«<iK®r3S«±©««5ft2a^«:B5 
»*tJ2»«!(!)2»ti!»tti> ^ «';aiaj:<5aja»»®HHcaj»ttai»<?>xn^*ji«o 

U7*ffitEltZ>;«IC^ffifSa^ttffi«ci)REV^lP]bfcl4E±CESU^. : ffia<I0 

*«;fiXJi?Bft3ix?. a^tt8n»£c>mifl;^c?ffi»#«-g5(rft, ar?«:a3#t§«i<i>;6 50 
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c* , ;«»ttap«<!>*«<!>iiii» ! tEii35fii?aajiic*'j«r*iT. A«*©s^^iP]t 1 
<b * * it » 5 c '> « < . Bfis>ma^!eici&<«g3S-?. fffl4bvik*4btf?«?ftD7h 

St * Jfi 2 8©fSBfllC<fc*ll#. A W * t fi » r 3 JR » ¥ IB t * IB C fi * fc 1+ * J« * 3 » « 

tt * ft t 1 M 3 I* 2idi^^iC^^T*«|6]t<77«l£'i:S'jap^^^Sg-?^Sb^5?S-?E 
* fc « < . «ffl.'TIAti*<5»*»»JIRrtllUVSiS<. ^MttiaS^filffl^fi^^lUt 

ant , Sits^fi < sxffl^b * **nb# x k « 

H Xtt t MIR ? ft I) % * n It ■ ? tt r Z ? % ill X 7 J; 7 C « o . 
[01 81] 

si * jS 2 ?©%B§icj;nty, Att3tt&ft*3&i^8t£iicia*ft:fctt«ja , ?35SBi 
a©^ffl^05^^«z5^aja±ir«^ttwat^ffl»f^^®«:«-?ie®^-ftzsRit 20 

UT«ffitffiStZV«C2^7C7'l/-ttCSe?'JLfeZ)X7C3tfilql7^-tBSX , t-Z e t;? 

ft <9 & » £ ft t 1 «l3?l3:2tt^(PJC$X.T3t1ilS!ltff7miiVS l Jap^ffim#^-?ffl&»5? 

«B*3AM*®»*#MIR*tl.3UV«<. «««tl^S^«}i^«ffl 

*ct*ft)£*ft*'>8< 1 ffiftia^fe < %nm-? , ft SI ft V **Hb# Rf ng -? -ts Z3 X h 

Q & *J £ ft t 1 «Xtt2«l^|lac«Jt7*«IIIOt<T7*tt^*U«l»fi«eB?fP»»5e3E 
?®§til<. «ffltZA«*<9iB:KfflWIRrftZUV«<, *S8«fc)&£#SJSII]£filf$ 

St * Jl 3 1 <5> 5B BH c «fc ti » , Stt±c£*S»>:«at»Sj?U. S^BPttt^iHtttTti 
ffiUTTffl^bU^S«1©1i»^ICSfeTii^UT 3 Fffl^bU^S53©!(S!a/gt/M,T^.^? 

A*->ftbfe*C. 55 1 * SB 2 V 39 3 <i>«&S t Gfc £ t 3 «fc ? C 0 40 

BiiUcji'jaBttsatfUtttitj*!:. 4R«ttSJ»?>*ffii»c}»ia»tt» 

«c^t'3MttS5#<9{j[Sj*<!fi#s?sttic§iY£ , >>. Mi*fip;tt<?>$ffli>fc. * p « 
ap«^2»«»»«pi8inc»ttr3uvtw«uuT. Ai*#<i>£Mfc«it i m x « 2 ft 15 
fiic*^7*ifiitfi?*avi | j«j)f««9i?ff»ics!cset?«st»< , tst] 

e»*ff»6<*Kffl-?. «t«B<b * * «<b # °i*g -? □ x k- mmi&tit t vmt 

ft«n#«ftffE<9Sfc£fct1£«*3C*#W*3J:?C*^fc. 
[01823. ; 
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£ s c o « a* v . Atsft^&t^ftt 1 $fi3zt* 2»5fic£/LT*fl3fatfi'?«at**y«i 
»siii?rpfi»$t?e§()t<, «R§rzA«*®»*tf*jiR*ft3c*«<. «s 

v*«to#°m&-*i&zix h -? , a * t wj r * ti * 1 1 * * a r a <9 k * a » t « # r z 
sn«t^sruT, Micttaufess 2©stivt A^->{ti>feffiS<5tic2ff^aJtt 

tA*->toUfe*C. 2 3» tt ff » <5 ffl fl) * fi » tt »» IB t S it 7 B « U *: W * IB W 

Sffilt 17. AtJ*©£«Eflat 1 $& X I* 2ffl£falC$*-?ftlil5]tfi7m&*&'JflP#ffi 
S8S-*ttI&tfSJE-*»Sfc*<. MrzX»*©»fitf*UIR7ftZC>:tt<. « « n 
■a*tf*»IH«fiii*cfc*toVS6toflf'>*<. ffilb«J±^1&<#S^-?. «iBHbV*ffito 
#°I&-?5lCte=lZ h -? . «/B«*fc*JIR*ft*il)*«|illRB®«lftJ&S!t«ttT I U V 

[0183] 20 
» * JS 3 4<95gB3lUJ;ftf3:. A*jafctJ5tJT2&tt¥Kt£ElCilfrftfrtt*)fct3Si« 

7»s?rftfe«»tt<?>*»tta>tttiBjfcrz c .* « <tt!it-3S«±ci)«^t3«ff?«fin 

»*<?>&»afilt 1 «>?tt2«)^lQ)C^^T3t^|Slte?*J£>;ft l jap^«$#^-?^l»^ 
£5&-?I©& £ < , «ffl*?AM*<5>fc*tf*JIR*ftZ:;>!*<, attttBSffSXHIBft 
IB ■* c * ftto * to # '> « < , KtbmE#te<*j§M-?. «Sifflto>;*ato^Rj«-?iSDX 

* * . £»£fi]#a.*lfci*iu££-f Z K « £ * # * <Z> S *t ft t «P S'J "T 1 * « ftl It ■ ? £ « 30 

n $ a a 5<s>*i¥icj:fti*. iBi»g«ib«^r*L7»sKBi*t.aJtr^B*ffl«#±c* 

• ^a»tfi*!->7»*t»(»ti. A*)3tts«t2J^til¥St*iin:ili^^^-tt«fi)? 

a»tt»tt<!)«tt*(!»$Av«n)!i»fi.ic«»«;»fiTitt»fiifi«tti?Ki7ft 
3Slltr^tI2Ptto2P^s^«^^« , >l*^s±0SJfila3tt(??^Hl^«r#»:fl5«©^l 

iBKUfeIltiHtl/71- ^-Bi«t»afr«3B«?S"y»ttr*l*h^-BI«t(E 
?¥8CJ;o78(E?*ClK?U7B«t»jrtI iTCUtO-?. A*t3t©JSSil^lq)t 
1 IS^tt2idl^raiC$^T*ffi^t47?4ilJi>;*'J.a!WSa^g-?fPllJ^^S-?BgtS< 40 

. «ffir?A«*©jft«tf»ijiRr*LZcve<. *H«iatStf*«m«fl3*ce*to**i!5 
to # '> a < . iesims»f'&<*S5i-?« mmitY*.mit#°itii-?&D7.h-t> « h a « t 

a.*lfc*C«4*3R«**#*cpjRta*ttt>*!JU-7. *tfa»<QON/OFFIIJI 
#&#-?i§.&S)tt#Rj*ils-?, JEJBtt «4sifitt# a < . €^S-7*16» * ft . 8/NJt 

t(80±ffl*?B*?Bl»««iO«t»Brr2**filRlt**t2BI«»S?R«ta«r 

C01 84] 

tt £ ffi 3 6©%B3lU<^ftf3:. il*^«7*-*9A»*0fitt£filt*JL-7*fIfi]t*7«-5 
7llt8*l;7*jitJ 1 AMfctJRttr^SM^ataiBcafrdfrttmafrZJIR 50 
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* « < . «««M#*WIH«ffi*c4fHfc*$fttf<J>«<. SE tb ^ E # 15 < * S 217 , 
<SS!lfflft * *Hft# pT*7fiD 7 h 7. «ffl««tMIRrft«.u3t«filltiStA*UT, * 

* t W *J U 7 . ■ «0MM**©ON/'OFFtU«PtfJl»-p**»fPtf^*-*. 1. o . 10 
^8Btt«<B&<l£#i6 < . te^ff7-SES> ?(l . □ y h 7 X K A e IU ± M * Z ©7 . &JSS7 

Ji'js#i;8ti:> h?7 ht*t7Ba«sB«t8»b7«fvti*iiiaJfitJH 

SS * Jl 3 7<P5SBHlC<fcftl#. *^^tA^-r^3t<i^A^?S#iiQ)at^^0Ati)3t©S 
*4£flt1»llXI*2li»WC*fc7**filt<5«-»7. &3t€^<i>3t?&t;*£?-I, A ft 

© S « 55 ISO t 1 «XI*2»l»ltac*^73t*filt<7?**Vt"J«i#MilftS7ff»»f5f« 

7 * « * » < . «ffl**A«*©}ftaa**'jiR7tizc , fc«<. *»*«tt3is#gji8ig«Biit 
C t *ft * *fttf'>* < . ffiSi^ff < « S^7 . «mtVt«ft>?IB?ftD7l'-p 

. ftffiss*tftunrtiftii3t«ifiiiiit*«HU7, ttft*tua#ns8a7. i-j, 

, JR«55li|»faL*l*.*Cfl*^7lll«**»«J<P*»*tWKlU7. 2*l»li(l<!>*«fll7 

w u u 7 . e,)$0*ata^^Bi«-?. ft«Btt&ti*itttfA<. *«ji7B»7ft. ra - a 
a±cnmt*fli*7®7. tttf*B«7»»ft©'>ttii*«^-<i>*BTi*5E 

o fc. 30 
[01 85] 

SS5KJB3 8©fSHHC<fcftr3:, *«^7AarZ*«*Aa¥8#«J©*«^0A«*<l>J5l 
ft£fat1»XI*2»£fac£;t7ftlilii]t*7S^7. #*«*©3t»tJ*56rz. At* 

tH«r?UV«<«Bt3*a±«9*«r?aJFjtt»«<9*tt"*<?)aAVS!Z31jSiai» 

±ca^«ffl5ttt$^^gs©tt«?iesrti3SiJit^0?r?2P«:ci)Sff^«;85«»H 
svsa±©^*fiP«ci)^Hcap«a5«ci)RE^^i5iu7€ffitsesufe ; aisi®Q>3fe« 
l^5]|ls»^^^3*x>fyf¥S^^^<?>^fe'lS^■t*^g^•ai^¥S7ai*■r3 ^ fc7lcb^<5-? 

nt!«*c ft »">«<. ie»ms#i&<*M3S7. «UBft**«ft#°r#7is 

□ 7h7. fltfflsiJte wr r *i « i)*«fii»a t u 7 , a #x ? < . «Jfc**u 

##iSSl7. Mo. X%. &t<!£l°)#Slft;fc 3 PB#*3-# »J <?> & til ft t 8P 

*u o 7 . 2$ft^in]ti)3t«iPit§an:jEScff«>cvai*. 

-amsT-Ktbrft. ra-*a±cjis«ft*ffl*2©7. /jvi^a'jaamfts^m&fF© 

*SlUt**v*HtSSSU7ffl*l;7fi«tU*fllRit*flltZ*fiiSRItll« 

S5 * « 3 9 51) b 4 3©5SBHc<£ftf*, S ^8fi»SrfttS!« V ttttt ^ffl II 7 6 
»ttt*riC^»H»«3l*Cff«r3»inc«JBUfeff»Q35fi|'\aWttB»tft«#l 50 
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*tt?ttlU*tt»SCW*V*y . A®*® RM15 ft t 1 M X » 2»£ftC$2.-7ttfll 
fttff?*3ftVIU©^ftl^^-?ah?. 

WftKtnt j z x &K&mi\t)K:rfmt i £ ft c*jts u feffjg©^ft-\«ptt , aj«fmM 

[0186] 

^iS#TJSU2:Vtf?n. 8tt»tt»fBtJlt*L7U«ll(!>?. Jab 

3 Ktt * it « y © '£ it # '> ft < , #^Mt£l)?tt2C*#SU#^©fc«ft<i>;*j#*5 
£ <5?fiil?ll? 9= 1 . £ . aiPJaJttCJcUttttaiWtffJKPffilBCSlIffiBWit 

-? * i <o -? , yfiy mrp*fl>ycv nattt»ft< t?cvtfffl*?. * *. . « 1* an 
» r z * a* ? r i . 

[01 87] 

S?SS)?f I. 
[0188] 

SI5KJS6 2©^BHcj;n(3: > Sl)JtMV*?ajRUtt#*aiUft*ttt*l/#-9ftl)atl 
ftiSItStI©?, *tt»tt*«tt*<!>*SLfi&JfitttfftU-?* . « « BP <9 £ tit n# © $ 
& t 8P w -? r I . 30 

[01 8 ? ] 

9= 3 . 

St * Jl 6 5©f§BflCJ;ftl3r. ttttffttl*S*AW»<P*aJt«l!***U7/fc**zaftC 
[0170] 40 

ssaaa e e oitwic > a * * 7 15 ft c$tit t tt&9ttn © u r*i » 

vnm t tt z c ft t cds: 7- tt z c * # ? ?= * . 

[01 91] 

9 K ffl 6 8 <Df£WC «fc *l » . «tt#*«E«ICttttW»Cj!EttU7ll7<?)?, <fc V I ) « fit 
*?e»*3l*ICJ:3tRtt»»<?)*ttt3ir«crcVff?>74fe'?C«?. 

r z © -? . *4ai#»*c«trnnc, ^sn^^ffis-r^is^-tt^cv^-?^. 50 
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^tlK £<) %mttZ&m'£<t®'}>#l)ftmfanfi.-t1r8.&t J Z! Y&-?>? J . 
[ 0 1 ? 2 ] 

§§ 5fc Jl 7 0 <4> aa ic J; ft IS . attBPtttfifciflBCJSI&ttMlCftofcV^fc. « 1* M K IB © 
£ IB £t E f 3 ©"frttft < . £b BJ © * Ctttt t I © -? . « tt IB « t ft* U 7 «tt 

o 

1 © ?§ ea c £ n w . *ifii7i/-i:a»ii7tt. *tt»tt®jiE«®*Hatfiai3r* 

-? . w»r?*?-iH©a#©aAJ5e#afli®iBiBti»5H?* ! , *^Bc*it?a«;aj»o 
*«t © rasitt ffl t ft < r c v * ai * 2 . %*i4K i c ff ii t t* , ^iSitJA--?a ? io 

[01 ? 3 ] 

St * Jl 7 2©^H3lCJ:ni3:v f iSt^JK^tfiMtlCV^??. t *l C «fc «) . ft fls 

9H?«s'jf^? c vc^^a^anttcp^tt^iPjtji&^jcw 1 )^^ 3 c v * -?• * 3 . * 

[01 ? 4 ] 

35SOS7 4 o?feHfl(C^ft»r« »Cttt<i)»t 8fflJH±crft». iXiffit#i?ittV 

«/J\mffit#x,3€ffi*©filc, «»tec»ufcttfl&<?>«tt'£ 1 <i ± « <t* u * # rj *i& c 
ft 1 ;. BSt 3 van ± © m c a u ««t2 u 2 c v # e < . u £»fFtnm ti 3 

e 

&y??3©?Btt£fa;K%^©Sfcl*-£tI)U'J-??= : . S«*i<9 8/ Nitta^2C Vtf-f 

[ 0 1 ? 5 ] 

§S JfcJl 7 6©fgBfllC«i;ftl#. 7;U5SZ'5ZA&£&BI©<&ti*#.R#ftc*#i;, S= 7 - V 

11:^15, a & sn«» * © met© w * 7 J9j*«j c« 7 u y #ffl * . i&mj±-?s&eib r 3 u 

Y » iB * 3 . 
[01 ? 6 1 

* # «r «g ic ft 1 . 

§1 3fcJl 7 8©%BBlCfcft.l#, ft X 4 y f © ON/OFF t>J0C J: IB*®BB*W«i*A» 

^^-jaattwsj?* 5 . »3Sftftff*%*f. ««s«)ftffiffitt^B,<. ismff-^iiift?? 1 

ffi©£i°)-v©«»B5#©«i!se. icfFEu. « a* « 1 » . ^ ti c £ •) . & «: w 

tt#««tit-f3i§£iu?-»;c5£;£u;feit>tt. t ft . £«@itf8'j)8Liiit® 
Ji?iitttii: v ?= 3 . 

[0197] 

ft $ JK 8 0©?gBBc£*l.l#. *8iifr#(50N/0FFSiJSP»I»?#-3l*t«P *J ? * 

. s»ft»ff#qr*g-?. ^««ift^«tt^s<. te«j±-?ses)-?*=> s/NJttisi±-??= 

3©-?. ft*»-jfta««B*if>*RIta«t JCV#?^ 7. 
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«tt8P»ICt AtflfBt 1 flf. Y Q ^ ffi © !□) ^ <<> « 8P # <?> & *4 t . I^W^CfFI 
[01 98] 

3*JM8 2©?gBflcJ:ftOr> 1 fl <?> A W * # - t-C*ir?tt»<?>Aai*a? - 

m»*-i"\©a*tw»'j-?» ! . a*«*»tt^#°r*?. s is «i « m « & 

§S * Jl 8 3<9fgBfltc<fcftOr, - 15 © A JU * BP Q> «S © A ill A * - I- * V!l 15 <0 A & t> W <D & 
IX^Aai^TK-K^S^^S'jep^^ft-?. K ^©ft*t ttH'J"? 3= . 10 

* # ^ * ? . Bis«)««®'tttifa<. isms^Kis-??. ra-*tt±cjiiint 

ffi * JS 8 4<9fgBflCJ;ftt3r, S«^®Cff?J5)?r^fe^*B5»ic««a3tt«f«)ttr?«#ic 
C01 991 

§5 * £ 8 5 <9f§EflCJ:ftK, ft$BA&ft*ll&&{tt8Btt%flfiStS?lq|-tttt±CH& 
tK^?n. ^iffltC*5SaflQ*filPl^S t lift? 9= 3 C V # »} ttttWtf©! 

©lit^S??, t ft C <fc V »«* C*ttWtt»f«*J».ttC«i£ 0 © ffjg^ . S> 

fp*caa»a»»sc8»u*ft(i>«tftM?f . iii*«tttstuift7i/ 

[ 0 2 0 0 ] 

[0201] 

mxm 8 8 c5»%bhiu * ti or . P3ii^c^)]saJ^«tt^^i?)^c^cJ; , ;. + i* mi 

. U &fF!fc#*§ ij ft 3 . 
[ 0 2 0 2 ] 

S§5tOB8 9<i>?§BfllC<fcftf3r. RSff^Sftt*? < t^Ui;^?? . MW V&Mtt'S'Z.®. 

ft 3 . 
[ 0 2 0 3 ] 

*f©«*«Y©/ftRtt*J: , ; / >«<«I. '• 40 
[ 0 2 0 4 ] 

B * JR ? 1 <D ftWro <fc ft Or . «SJ<5>3IS«)£3£tt#»mi3. 
[ 0 2 0 5 ] 

B*ffl?Z©BEC£fttt. KttSBtfSjitaPttfftt'JftZ. 
[ 0 2 0 6 ] 

SUKJS9 3 ©fgBBc J; ft or . «l*fiPtt*&f£l&tt3#ftliBttQ£&8'#tfflU33t<I 
HO US C 35r I) T . fi tt ff tftt B ICS&tt&IC * o £ * 9 s £ . taff^KiQiitf^i 
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[ 0 2 0 7 ] 

iiaRica»i)7..iiA»»9«iBi±<i>dbBPtt^©attW«q)ia««ftt*i»r?c^»f-? 
* I . 

[ 0 2 0 8 ] 

sS * ffi <? 5<*>5SBBlC«fcft.l*, « tt » » V ft Stt tt 3 ft Ptt <D H * SJ » t S3 l) 3 * til fi) 

silt j(j)?tt«<, a a* -or <?> ^ tc s it t 2 »«niitfi3«u TttttWtt©**^ 

<9 B * t UP W . ft I) MSft t * t 1 XMMXI t «« * I C V tf? * 3 . 7* 

Hi Q5i*#te < « I . 
[ 0 2 0 ?] 

siAW»©*>nB±<!>ia»«t^<5ttttai»©iB«aft-E5i»rxuvt(f?»' 

[021 0 ] 
[0211] 

Steffi 9 8<i>f§fiBlU£ft.l*. »tt»aff«lftt*t3»ttt*r 3CV»'"J'. «tt8P*f 

©ma t simtt t * t 3 »»c«tt r i u v * * 5 y . arcs?*} * a a a* ** © s a # 20 
gnu ic Br *i # s t t **i -? 9= 3 attw»<P«»t £ aiuie® • 

-? ?= 2 . 

[0212] 

ji-f »»-? 2 . 

[021 3 ] 

a Jfc JB 1 0 0©f§BBtCJ;ft.f3:, BuJtft«*?ttftlr&tfii8il)llitttt«Utt-3Al)ttl 

««t»a?f 3. .30 
[0214] 

<pamtv*«Kflac*iirtL7u 1 1 v # ^ . a t* a* c £ *. 3mtiti*tta±ci>^ffi , i:i3: 

[021 5 ] 

?f 3. 
[021 6 ] 

St * JS 1 0 8©*iBC:«fctLl* v «**»CJ:-»T«*Uai»ff*«V»dr2»*©«dil 40 
[0217] 

2«®**«iR«<?>«iWBJ»fl)fltBt-arif7. -#ftrtt7»ttt?(5?. » %u m « 

[021 8 ] 

mXJk 1 0 5 cpfgB^ic £ ft. I* . E*l<?>fJffl2J}¥#£*C£V. t^7<9»St3*Sl?lll 

■ c * n t . £uiu«S'jaj«t«*u^.«e«ft , JfiP«vtiu'i:^-?9 : i . 

[021 7 ] 

§§5£JM1 O60f*B«cJ;tl«:. «Sr?3t<llPjllS^^llflLllc?ri)Tt. « VJ 8P » # S 50 
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[ 0 2 2 0 ] 

§5 5fc JS 1 0 7 <9f iCJ;<lU;, »»*3 2«<0*llfiRfiC»ll-zaS?ft3ttft*t!IBJ 
[ 0 2 2 1 3 

a*JM 1 0 8<?>f!f«ICJ;ftt3:. PH»t7Zffl<53t«fil!IBc:»UT«*r*lI*e*tiJ» 
[ 0 2 2 2 ] 

SStfJM 1 0 ?©«i«CJ:ftfl:. iS#S£^iS*;g£^ftSB£ft«S|i3f£®-?Ii]-£*g±lcS 

a r 3 c v *■ 2 . $imr2*%i®Q>%utonfc t sit-? ?= 2 c v » «j «ttfiPtt<9 10 

■»c*ttwtt#**c«MUfcjiie<Pii»t'fiM - **, an««ttt*r? %an its t 
« « t 3:«-?u. 

[ 0 2 2 3 ] 

a * jh 1 1 o©fEBBc<fe*i.(y, «tts»»<?>aii® + *»#. ^^8nwvEi£bQra«-?ifl^ 

4 1? r. . + *S5##C-SU*i.tftElUi?)3<4>-?. 7^9D^7-7Aan7BllfcJI 
ft,£ftft©£fiiiy®#*SgJl<-?^3<fc?ICS3. 
[ 0 2 2 4 ] 

St 5lt Jl 1 1 1 9 f6 Bfl C J; ft l# , B#B&&S*«&&f««BS3t*lRl7l'--tlB|-*«±C 20 
Sit t 3 C V 9= 3 . flt iffl IU * fg afl © ft ffii fa 7 U - t 9= 3 C V » i4 «ttS5 

«<5lItIM?^ t ft c <fc ft «■» C tt tt »» * * M »» C ft « U • ft <?> ff » * , 
»ft*C*tt»»tf*«C«lttOfe»d<?>«i»t6i(?*. Allttflltt?*r7jltail|7 
1/ - t»#tt 3:v*?H 
[ 0 2 2 5 ] 

a * * 1 1 2<£>?gBBlC<fcftr£, *«fa7l/-cairi)T. ^ttanw^Rn^ + ^iJff. £ & 

fAnVU7fflllAllfi. &«*<?>afil *'J 3«fc"?Ctt3. 
[HEt^fS^^sfe^J 30 
[01 ] *?§08<i>S8l <0X»»«C*3*afoRatI&illTZH2<PA-Att»rllH-?»> 

3 . 

[02]01<P 3 FH0-?i?>3. 

[03] * ?S <<> » 1 9XM»*tfltt-%anfta<I>±*Sett*-EK4i1-7K«n?ft 
3 . 

"? 3 . 

[H5l**ifl<P»2<0*a»«t*T*afoRa0£*»tttrcriHe<?>B-BaBr 
II 0 "2* <P> 3 . 

[@6 ] @59TI1?A3. 40 
[E7]*f£8Bq)!g2C4)S^^SIt>Tvt3tfilP)IIS0i1?8Pt5)t^-r3sJiBflEi-?$,3. 
[08] H7<P*»«<9Ji:AtBtWr3B?>>3. 

[ 0 ? ] * * * 0 » 8 0 X a » r * a R ■ <P ft <3> £ a BP t 8i E * 3 H 1 0 <i> D - 

D *t»i E 0 *> 3 . 
[01 0] 0?9¥EI0-?£>3. 

[01 1] *56«9« 3 9«»»«t»r*iflRI<5£fitttilir2«XttaB?>i 
3 . 

[si 2] **«fl?)*3<p*«8j»*Q>*j»«tmr*«iia»B<?)£5aptawt3**»f 

SB? h 3 . 

[HI 3] *?Efl©»4©*JS}»«twr*«filRS<!)i*Wtiliwr3H 1 4QE-E 50 
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1 0 f <?) 7 . 

1 4] D1 8<!>f OOBfftZ. 

1 63 * fg efl c? $ 4 ©*l*»tS<9*»fflt m r 3t*«lR«<!)i*aPtttiflr 1 & 
3g 0 ~? $> 7 . 

1 7] *9en<p£ 5 9Xii'»*?iitr£«AiitBQ±xisf ttnr z ■ i bqf-f 
m 0 ~? i?) z . 

1 8 ] 0 1 7 <5f 107* 3 . 

1 93 **fl®*6©**»«tJS**«|io!*l0£5»ttti«*-7 - SM 4 9G-G 10 

2 0 3 0 1 9 0 ¥ E 0? ifc 3 . 

2 1 3 * ?S BfJ <9 5S 6 9 * « t ffx t 3fc*|iaRB<S>±5aitKill* 7 K X B ? ft 

2 23 **BB9*8«9*lii»IS<?)*»«t3ir*«fiIlll©i*Wtliiflt7*XW 
*S 0 7* ft 7 . 

2 33 * « Q » 7 «5 * * t m t * * fil R.S © i 5 » t A ifl f 7 B 2 4 © H - H 
IB 0 "? ft 3 . 

243 02 3S> 3 FII0-Z k ft7. 

253 *Bfll<&a70*»W«tmt*«fflRB9±MtKEr7B28<9I-I 20 
H 13 "? ft 7 . 
121263 0Z5?)TII0?J) J. 

0 2 73 ^%B3©aS7<?)IIS6P«t/Ts-r3t«lql^l£i)fft©i5a5t^B3r7 3 Fffl0-?^ 

0 2 83 *5Bfl©*7©5e«JB«t3 l vt**|laRl<!>«<paE9EaJ<D»fft«iWr7BZ- 
©J-JJ®»Tl]0-?ft7. 

0 2 93 **W©»7Q*»»*tmri«filR1i<P«l<!>i96aJ«?>ffia>»fftBiiBr7 
2 7 <?> J - J »Hr H 0"? ft 7 . 

0 3 03 *96flH©»7©*»3RtSt»t**l!OS511<!)fl!l0i5»<!)ffiCj)»fftlttiflr7 
2 7G>K-K&»Tlffi0-?ft7. 30 

b 3 1 3 *fg^cp«70*^p«trvr*«(q]^i<?)ti!!«?)i?an0W!0»^ti)iwt-2 

2 7 9 J - J J&SBT 15 0 "? ft 7 . 

03 23 *5Efl©»7<?>*iiiJB*tmr*«iisiRtt<?)«!<!)i5aj©*QiiirptaiiBr7 

M 9K - KISISrE 0?ft 2 . 

B3 33 **W<P*7<9**»«tmr*«l«llR«<!>fl5<!)aE5»<9«5«?)»rFtKWr7 
2 7 9 J - JSBilif 5il . 

'B34]**WQ)JB7©*»W«tmt*«l«aRii<l)«I<!>£*aJ©*q>»rFtKiflr7 
2 7 9K - K&Br!B0-?ft 7 . 

B3 53 *fgBfl(7)957©X^^St/Tvt*«|nl^SC^it7»m^ci)featitigflt?B 
7<9L-L&»®0-?ft7. 40 
B3 63 8<i>«*«ftwr**|iORI<i>i5»tK«t3B8 7 O P - P 

373 03 6<£>TIi0-?ftZ,, 

3 83 **«<9S?<!)XJI»8tf t*IfilRi<!>iIlitlltWt? B3 9 <9 Q - Q 
IS IS If 0 "? ft 7 . 

3 ?] 08 80filfJ)Z. 

4 03 * 16 Bfl G) «g 1 O0*JS»«t«t*«filRff<?>±*S!tttflB*7B4 1<S>R- 
ffi Hi B ? ft 7 . 

4l3 04Oc<>¥I]0-?ft7. 

423 *%BB£?)Sgi 1 <S>X18»ItStJtlfi|jtI(9t5»tltflt? B4 8 98 - 50 
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S*SBrHB~?ft3 . 

4 33 0 4 29 3 FEB-?ft7. 

443 *?£es<595l 1®*ft»*t***«follE<?>£S*tBl*i*3lllGH-*»>Z 
453 *f£Wo>m -\ Z9X«»Itwt*ilHl»i(!)tHitlll«t7H46fl>T- 
4 63 l§)4 5<?>Tra0-?i?)Z. 

4 73 $«8fli?i1 3©S;tef*Mt/T\tftMffg©££a5ts5lBH-t7B4 8<9U- 
U IS B "? ft 3 . 

483 B47<i> 3 f ; lB-?ftZ. 10 

4 93 * * bb <s> * 1 4 <D%mw*i&s mritmmnw.?3L*at i si a ft i . 

5 03 $5§afli5li 5 cr>% mWf tKtro**«filf*BtlJl*ir?tt*iB|-?ft?. 

i "? ft 1 . 

■? ft 1 . 

~? ft 1 . 

5 43 * * «B © * Ifc W * C « r it * fil R « <!> « 3t » 3* <P i « » Q I S t Stt'ifl r I a w 
1?J|J.' 20 

5 53 *X«<PXlk«Ic;9.r%IAlttl9llik»%9£I*9IttI«t7l« 
B"? ft 1 . 

? ft I . 
i "? ft 1 . 

5 83 *9BflH©XJS»*Cwr*«filRB©«it55»<9i5W©IStBliflriafl 
■? ft I . 

5 73 *9^q>XftftttCSr%fifflteB9Kft$&Q±SV9XatlKti?7Ml91 

B "? ft 7 . 30 

6 1 3 *f^0XMX»Scftr%«fflf$B9Kft£ftq>ft®±SV<9Xa?ttti?7 
afc 88 B "? ft 3 . 

6 23 **rc9ft^*»}»«CWt*«flRB<PKft5ft<&£B8»®xatlllrc*I 
34 BB B "? A I . 

6 33 *fl^(9A^^^^MlC/Tvt-3t^l^Rffici)Sit^»q)£?!fiP<i)XSt55iBHt-I 

6 43 *fg^©*ci)s^^«c/Tv-r5tsiPiiiBQSJt^»<2)iwa5ci?istB)iBBri 

B ~? 5) Z . 40 
6 53 $Xn9A9XMI)lC9rXlflKl9HS%S9£Il9Ifltltlit] 

6 63 *fgafl9ffi!Ci)K^^igrC/Tvt5tSlPlRBci)Sl£^Kt?)i^a5c?)lSt8)i^-r3 
Si as B ? ft 3 . 

st m b -? ft 2 . 

6 83 *%^^A^S^^MlC/Tvt3tfi[p]RBQS«!Jfe^ftci)i^a3Ci)iSt5!iHflr3 
-? ft 7 . 

6 ? 3 * fg W©fl6©K*fe»IScS'vr**lfilRB©»it^ft<S)iBaP<?)X«tfll?Hr3 
Si 98 B "? ft 7 . 50 



(74) 



JP 2004 78136 A 2004. 3. 11 
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